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I. 



AN OVERVIEW 



A. PER-PLTPIL EXPENDITURES - TODAY'S CRUCIAL MEASURE OF DISPARITY 

Per-pupil expenditures are today, the most widely used measure 
of quality education. This is not to say that they are the best - or 
even a good measure, - only that those concerned with an examination 
of the educational process invariably resort to pcr-pupil expenditures 
as an available basis to compare one educational system to another . 

The problems of trying to measure the qualitative outputs of 
the educational process primarily in terms of dollars expended on each 
pupil has been addressed time and again in educational research litera- 
ture. The research to date indicates that educational outputs (primarily 
measured in terms of cognitive achievement test scores) are only partially 
related to the amount expended on each pupil. But until better measures 
of disparity in educational quality are perfected and used, it appears that 

this measure v/ill still be extensively relied upon. 

But even if per-pupil expenditures were to be used merely to 
show disparities in educational inputs between educational agencies it is 
still besieged wi.th the problem of lack of comparability. 

The makeup of per-pupil expenditure statistics varies significantly 
from agency to agency. These variations stem from a variety of causes 
which do not always relate directly to the differences in true level of 
resources being committed to the educational process. 
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Findings In regard to the nature and magnitude of these 
variations are such that the present practices in computing these 
statistics preclude their usefulness in meeting even the most basic 
of objectives j that of measuring the relative levels of resource 
being made available to the delivery of educational programs by the. 
many educatxonal systems throughout the country. 

School officials at all levels should knov; the level of 
resources being committed to educate students in their school systems 
as well as in comparable school systems. If equality of educational 
opportunity is in any way related to educational finance, and we 
believe it is, relative costs of delivering' comparable programs to 
students should be known. 

Accordingly we have tried to address ourselves not only to 
the identification of the causes of variation; but have also undertaken 
the task of making suggestions as to how to Improve the comparability 
of per-pupll expenditure statistics as well. 
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B. 



CURRENT FORMULATION 



The U. S. Office of Education has set out guidelines for 
determining per-pupil expenditures for education. These guidelines 
cover four factors which need to be considered: 

(1) The pupil unit of measure to be used; 

(2) The expenditure accounts to be considered; 

(3) The period of time for which a per-pupil expenditure 
figure is to be computed; and 

(4) The program areas to be included in a par-pupil expendi- 
ture figure. 



U.S. O.E.'s guidelines for each of these four factors are as follows: 

(1) That average daily miambership be used as the pupil unit 
of measure, 

(2) That only expenditures relating to the functions of adminis- 
tration, instruction, attendance and health services, pupil 
transportation services, operation and maintenance of plant, 
and fixed charges be included in the computation; 

(3) That per-pupil expenditures be computed on an annual badis; 
and 

(4) That program areas which are included in per-pupil expenditure 
figures be indicated and expenditures for program areas not 
generally included be eliminated. 

U.S. O.E. recommended the use of ADM "because it averages out the load that 
the schools are carrying and provides a more realistic picture than other 



available measures of the number of pupils for whom the expenditures 
were made." 



1/ Financial Accounting for Local and State School Systems," U.S. Dept, of 
HEW, USOE, OE-22017, p.l27 



The expenditure accounts mentioned above were recommended for 
Inclusion "because of their direct relationship and essentiality to 



the educational program." 2j 

No specific arguments were, presented for adopting an annual 
time period or for including elementary, secondary and adult programs 
in the calculation of per-pupll expenditures. 



r 
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c. 



PROBLEMS INHERENT IN PRESENT METHODS OF CALCULATION 



1. DIFFICULTY IN DETERMINING THOSE ELEMENTS OF EXPENDITURE 
WHICH ARE EITHER DIRECTLY RELATED AND/OR ESSENTIAL TO 
THE DELIVERY OF THE EDUCATIONAL PROGRAM 

In order for the per-pupil expenditure statistic to 
be useful as a measure of disparity in equal educational opportunity 
it should at least be able to reflect how much was spent on each pupil 
in the way of educational services. 

While "educational services" could be used to encompass 
every dollar spent, whether it be interest on locuis or a classroom 
teacher's salary, the intent in this paper is to conceive of educational 
services as the necessary component of instruction and direct support 
thereof. 



In looking at the U.S.O.E. guidelines for expenditure 
accounts to be included in the calculation of per-pupil expenditures., 
we found upon further study that some of these functional categories 
were composed of types of expenditure which were either not related to 
the delivery of educational services or which were not of a normally 
recurring nature and thereby could distort inter-districts comparisons 
in any given year. 

We also found that certain expenditures contained 
in the functional categories recommended for elimination were related 
to the routine delivery of educational services. 



2 . INCONSISTENCIES IN THE METHOD OF CALCULATING PER-PUPIL 



EXPENDITURES 

a. DIFFERENT PUPIL UNITS OF I*1EASUREMENTS ARE IN USE 

Although the U.S. Office of Education has set out 
guidelines for determining per-pupil expenditures in their handbook 
in 1957, we found sufficient evidence to indicate a divergence of 
practice among school districts and/or states. 

For instance, uniform usage of average daily membership 
(ADM) as the pupil unit of measurement has not been attained throughout 
the country. U.S.O.E. recommends that where it is not in use that 
"during the period of transition" average daily attendance (ADA) be 
used . 



This ambiguity is implicitly a cause of problems; Average 
daily attendance for a given school district in a given school year is 
nearly always Iwss than average daily membership but the relationship 
between ADA and ADM is not uniform in all districts. 



Although ADM is a preferred measure in that it includes 
all pupils enrolled, it is more difficult to obtain with the same accuracy 
in certain districts. 



Accordingly, it is quite possible %o. introduce considerable 
distortion into the per-pupil expenditure statistic if either different 
bases are nsed or inaccurate pupil counts are reported. 

3/' IBID p.127 
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b. COSTS ARE NOT ALWAYS RECORDED IN THE SAME WAY 



A review of the standardized account definitions and 
guidelines for recording school district revenues and expenditures 
indicated possibilities of divergence in treatment of certain costs 
of delivery of educational services. These same possibilities have 
been corroborated in discussion with educational statisticians and 
school district administrators. For instance, certain costs are offset 
by revenue receipts and only expenditure overages get included in per- 
pupil expenditures. Certain costs are treated as parts of revolving 
funds and may or may not be included as part of per-pupil expenditures. 
Certain program's (such as Title I) either get recorded across all 
functional categories of expense or as separate functional categories. 

In other instances, these expenditures are not included at all. On the 
other hand costs of certain services which are provided to school districts 
by other agencies out of their own budgets are not normally reflected. 

A good bit of variation in treatment appears to take place 
In those districts that are not subject to strict regulation by the state 
educational agencies and who are motivated by funding pressures to disclose 
expenditures in a more favorable way. 
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D. 



PROBLEMS IN THE ■ USEFULNESS OF PRESENT FORMULATION IN 



MEASURING DISPARITIES IN EDUC/xTICa^AL SERVICES 

1. EXPENDITURES NOW INCLUDED IN PER-PUPIL EXPENDITURE MAKEUP 
^ffllCH DO NOT TRULY MEASURE THE COST OF DELIVERY OF 
EDUCATIONAL SERVICES 

U.S.O.E. in their recommendations as to what types 
of expenditure to include in per-pupil expenditures suggests that 
such expenditures be either directly related or essential to educational 
programs . 

Because we are seeking to improve the per-pupil 
expenditure statistic as a measure of disparity in educational services 
v/e believe that greater comparability would be obtained if only the 
instructional component and direct instr^uctional support component of 
expenditures are used. 

Viewed in this way we would not include attendeince and 
health services or pupil transportation services in t)ie calculation. 

Using the same criteria we would eliminate administrative expenditures 
for such items as Boards of Education, Treasurers Office, school elections, 
public relations and centralized research. We would also eliminate non- 
instructionally related portions of fixed charges. The results of such 
recommended eliminations would be material. An appended case study suggests 
that approximately 12 % of the per-pupil expenditures would be eliminated 
(refer to Section III A). 
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2. EXPENDITURES NOT NOW INCLUDED IN PER-PUPIL EXPENDITURE 



MAKEUP WHICH DO MEASURE THE COST OF DELIVERY OF EDUCATICNAL 
SERVICES 



In addition to recoimuending for exclusion such, expendi-' 
tures as food services, student-body activities, coiuraxinity services 
and outgoing transfers, U.S.O.E. suggests exclusion of capital outlay 

and debt service. Xo be consistent with, the criteria we adopted, we 
believe that costs of providing school facilities ougfit to be included 
in per-pupil expenditures. The procedures for doing this axe discussed 
in a later section dealing with, occupancy costs. 



E. 



PROBLEMS INHERENT IN MAKING INTER-DISTRICT COMPARISONS OF 



PER-PUPIL EXPEI^ITuRES 

The costa of delivering comparable educational services 
vary by school district characteristics. School districts can be 
categorized as to where they axe located; how big they are; their 
financial status cuid the type and mix of programs they offer. The 
recognition of the different characteristics of school districts 
and how they impact on costs is pivotal in mcdcing comparisons which 
in^ly differences in educational services delivered. 
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F. 



BASIC RECOMMENDATIONS 



Based on our findings we would recommend: 



(1) That guidelines be refined for recording of costs 
in a more consistent manner and for standardizing 
on the pupil unit of measure 

(2) That the per-pupil expenditure formula be revised 
to include only those items of expenditure that 
best measure the cost of delivering educational 
services 

(3) That a standardized approach to classification of 
'like' school districts be developed for use in 
inter-district comparisons of per-pupil expenditure 

(4) That a standardized approach to measuring disparite 
educational inputs in 'like' school districts be 
developed. 
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II 



FINDINGS AND RECOMMENDATIC»JS 



A. INTRODUCTORY REMARKS 



In dociimenting disparities in terms of per-pupil expendi- 
tures it was found that significant variations existed between geograph- 
ical regions of the U.S. , between state-wide averages, and between groups 
of school districts classified as to types of residence (i.e., urban, 
suburban, rural) . 

Significant variation was also found to exist in levels of 
per-pupil expenditure when groups of similarly classified school districts 
were compared. When districts per-pupil expenditures were further analyzed 
by functional component, significant variations were still evident. 

In order to identify potential sources of disparity, we 
investigated the way per-pupil expendi tures were being calculated by 
varioxis agencies. We examined the standardized account definitions in 
use today and revisions being contemplated. We reviewed the accounting 
treatments employed in recording and classifying expenditures. We 
analyzed the impact of the accounting treatments in light of the purpose 
for which the per-pupil expenditure statistic is being used. We examined 
various studies which attempted to classify school districts by various 
attributes and examined distinctions between pupil related and nonpupil 
related costs. We explored definitions of cost relative to expenditure 
and examined expenditure levels as related to financial ability. We 
made extensive additional studies cis to how to treat types of expenditure 
not now included in per-pupil expenditure makeup. 



( 
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As a result of this investigation and study we have 
identified three major problem areas which we believe have contributed 

substantially to the lack of comparability ia per-pupil expenditure 

\ 

statistics , Concisely stated they are^ 

(1) Problems inherent in present methods of 
calculation; 

(2) Problems related to the usefulness of the 
present formulation of per-pupil expenditure 

in measuring disparities in educational services; 
and 

(3) Problems inherent in meiking inter-district comparisons 
of per-pupil expenditures. 




The following paragraphs treat each of these problem 
areas in greater detail and recommendations are drawn from the findings 
presented. 



O 

ERIC 







I 



I 



B. 



PROBLEI-iS INHERENT IN PRESENT METHODS OF CALCULATION 



1. CURRENT FORMULATION 



The U.S. Office of Education has set out guidelines for 
determining per-pupil expenditures for education. These guidelines 
cover four factors which need to be considered: 

(1) The pupil unit of measure tb be used; 

(2) The expenditure accounts to be considered; 

(3) The period of time for which a per-pupil expenditure 
figure is to be computed; and 

(4) The progra:n areas to be included in a per-pupil 
expenditure figure. 

In this section we discussed problems associated with 
factors (1) , (3) and (4). We have also presented U.S.O.E. recommended 
expenditure account inclusions but the problems of includability are 
treated in the next section. 

a . PROBLEMS ASSOCIATED WITH THE PUPIL UNIT OF MEASURE TO 
BE USED 

FINDINGS 

There are several ways in which pupil populations served 

by school districts are estimated. The most common are: 

ADA - Pupils in average daily attendance;, 

ADM - Pupils in average daily membership; and 

Enrollment (Membership) - Pupils enrolled as of a 
given day. 
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ADA is the most widely used base in per-pupil expenditure 
development. It is most easily obtained from the attendance records 
of classroom teachers. However, it does not measure total school 
district student membership, in that absentees are not counted. 
Accordingly, if ADA is used as a base it will tend to overstate per- 
pupil expenditures. In this regard, ADM is intrinsically a better 
measure of the pupil population served. 

But there have been problems in developing accurate average 
daily membership data. Many school districts, especially in the inner 
city, have experienced difficulty in gathering accurate ADM data. 

They sometimes have had to resort to estimating ADM as a function of 
average daily attendance or enrollment. In many school districts, drop- 
outs, transfers add reenrollments are not easily reconciled between 
schools in the district. This problem tends to distort the statistics 
obtained because of double counting. 

Additional distortion in ADM is caused by differences in 
state policy as to when to drop an absent student from the roles. For 
instance, one state law sets 5 days as the absence period and another 
leaves it completely up to local school authorities. 

In some school districts per-pupil expenditure is computed 
using enrollment, that is, the number of pupils enrolled oxi a given date. 
In terms of accurate counts, enrollment is the most accurate, but only at 
a given point in time in the school year. 



U.S.O.E. recommended the use of ADM because 'it averages 
out the load that the schools are carrying and provides a more 
realistic picture than other available measures of the number of 
pupils for whom the expenditures were made,"!/ 

However U.S.O.E. also suggests that "pending the uniform 
usage of average daily membership as the pupil unit of measure 
throughout the country, school systems that adopt average daily 
membership should, during the period of transition, also have 
available per-pupil expenditure figures computed on the basis of 
average daily attendance." We believe that this suggestion leads 
to non-uniform practices. 

RECOMMENDATION 

Because ADA is easier to obtain in a less distorted manner 
than ADM and because ADA measures pupils served over an entire school 
year, we believe that at this point in time it the better base to 
use in development of per-pupil expenditure statistics for use in 
inter-district comparisons. 

b. PROBLEMS ASSOCIATED WITH RECORDING COSTS THE SAME WAY 
RECOMMENDED INCLUSIONS 

The expenditure accounts recommended by U.S.O.E, for 
inclusion in determining current expenditures per pupil are: 

17 IBID p.l27 
Ij IBID p.l27 
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"ADMINISTRATION, ICO Series; 

INSTRUCTION, 200 Series; 

ATTENDANCE AND HEALTH SERVICES, 300-400 Series; 

PUPIL TRANSPORTATION SERVICES, 500 Series; 

OPERATION OF PLANT, 600 Series; 

MAINTENANCE OF PLANT, 700 Series; and 

FIXED CHARGES, 800 Series." 

"The 100-800 Series of accounts are included in determining 
current expenditures per-pupil because of their direct relationship 
and essentiality to the educational program . " 3_t 

The Expenditure accounts recommended by U.S.O.E. for exclusion 
in determining current expenditures per-pupil are: 

"FOOD SERVICES AND STUDENT-BODY ACTIVITIES , 900-1000; 

COMMUNITY SERVICES, 1100 Series; 

CAPITAL OUTLAY, 1200 Series; 

DEBT SERVICE, 1300 Series; and 

OUTGOING TRANSFER ACCOUNTS, 1400 Series." _3/ 

The rationale given by U’. S.O.E. is as follows: 

"FOOD SERVICES AND STUDENT-BODY ACTIVITIES , accounted for in 
varying degree through revolving funds or clearing accounts, are 
excluded because methods of financing these activities are so diverse 
that their inclusion would reduce the possibility of securing comparable 
current-expenditure-per pupil figures." 

"COMMUNITY SERVICES are Excluded because they are not expenditures 
for the education of pupils in public schools, but are additional responsi 



I bilities delegated to the schools over and above their primary 

^ function of providing education." 

I: 

I’ "CAPITAL OUTLAY and DEBT SERVICE are excluded because they are 

I 

not current expenditures. Per-pupil expenditures are sometimes com- 
^ puted for CAPITAL OUTLAY and DEBT SERVICE separately." 3j 

I "OUTGOING TRANSFER ACCOUNTS are excluded because, usually, average 

f. 

t 

daily membership figures are not available to the paying district for 
I the pupils for’;whom expenditures were made." 

- The exceptions to outgoing transfer eliminations suggested by 
; U.S.O.E. are as follows: 

"Fees received by a school district (recorded under the 80-90 

!: 

Series, INCOMING TRANSFER ACCOUNTS) for services rendered to pupils 
who do not attend its schools should be deducted from expenditures 
before computing per-pupil expenditures. For example, suppose school 
district A contracts to transport pupils residing in school district 
B to schools in school district B; then school district A should deduct 
I from its pupil transportation expenditures any fees received for such 

5 seTTvices before computing per-pupil expenditures." 3/ 

i "Amounts paid to other school districts (recorded under the 

1400 Series, ^OUTGOING TRANSFER ACCOUNTS) for services rendered tocpupils 
attending school in the paying district should be added to the included 

expenditures .by the paying district before computing per-pupil expenditures."^/ 

■ , 

IJ IBID, p. 128 
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METHODOLOGY 



We Initially accepted U.S.O.E.'s rationale for Including 
only the 100-800 series of accounts In detemlnlng per-pupll 
expenditures. We then undertook a detailed examination of each of 
these account def initions and guidelines. We also examined revenue 
recording options. We interviewed educational researchers and 
statisticians and certain persons with school business administration 
experience. 

FINDINGS 

Our review indicated the possibility of divergence in 
treatment of certain expenditures presently recommended for inclusion 
in per-pupil expenditures. 

First of all, school districts have a variety of ways in 
which they receive aid. 

They receive revenue from local sources (E.G. Taxation 
and appropriations, tuitions from patrons, transportation fees from 
patrons, etc.) 

They receive revenue from intermediate sources, state 
sources and federal sources. 

They obtain non-revenue receipts from bond sales, loans, 
school property sales and insurance adjustments. 
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Secondly, the degree of accountability that is imposed 
upon school districts by fund providers varies, and based upon the 
degree to which school district administrators are motivated by funding 
pressures, disclosure of funds source and use may also vary. 

For instance, certain costs may be offset by revenue 
receipts and only expenditure overages may be shown. Adult education 
programs covered by tuitions and transportation services covered by 
fees are good examples. 

Certain revolving funds may be set up for food services, 
health services, operation and maintenance of plant or administration, 
and could be netted against revenues from intermediate, state or 
federal sources. Expenditure for certain services are sometimes 
reflected in the incoming and outgoing transfer accounts. 

Certain out-of-pocket costs such as rents may be netted 
against non-revenue receipts. 

Some current expenditures relating to equipments or repairs 
may be capitalized. 

Finally, certain programs, such as Title I, have been treated 
in a diversity of ways. These program expenditures sometimes get 
recorded as part of the basic program under the appropriate account 
categories. They may sometimes be shown in separate accounts under the 
appropriate series. There are other instances when these program 
expenditures are eliminated. 






i 




i 
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U.S.O.E. recommends "that the program areas, such as elemen- 
tary schools, secondary schools, adult education, etc., which are 
included In per-pupil expenditure figures be indicated, and that 
expenditures for other program areas be excluded. Insofar as possible." 4/ 
Although guidelines are provided by U.S.O.E. for doing the necessary 
prorations, for the most part they are very broad in nature. 



RECOMMENDATIONS 



U.S.O.E. must provide more definitive guidelines for recording 
costs consistently. 



(1) All instructlonally related services should be 
reflected at their true cost. 

(2) Guidelines should be specific as to how to cost 
out services that are 'donated.' 

(3) Guidelines should address when It Is or is not 
appropriate to make offsets between revenue and 
non-revenue receipts. 

(4) Guidelines should be sharpened as to how and when 
to capitalize costs, how to treat pension funds, 
revolving funds and rebates. 

(5) Guidelines as to which programs to Include or exclude In 
per-pupil expenditures should be developed and the 
methodology for prorating such expenditures should 

be made more specific. 



y IBID p.l29 









PROBLEMS ASSOCIATED WITH THE PERIOD OF TIME TO USE 



c . 



IN CALCULATING PER-PUPIL EXPENDITURES 



FINDINGS 



U.S.O.E. recoimnends "that per-pupil expenditures be 



computed on an annual basis, however, they may be computed for shorter 
periods. For example for tuition purposes, it may be necessary to 
compute per-pupil expenditures on a daily basis for the regular day 
schools or on an hourly basis for adult education and summer school 
program areas. The period of time for which a per-pupil expenditure 
figure is computed should always be indicated." V 



specifically for the purposes of developing per-pupil expenditure 
statistics to be used in inter-district comparisons. 



RECOMMENDATIONS . 



We believe that the annual basis ought to be adopted 



5/ IBID p.l29 
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c. 



PROBLEMS RELATED TO THE USEFULNESS OF THE PRESENT FORMULATION 



OF PER-PUPIL EXPENDITURE IN MEASURING DISPARITIES iN E DUCATIONAL 
SERVICES 

1. expenditures now included in PER-PUPIL EXPENDITURE MAKEUP 
WHICH DO NOT TRULY MEASURE THE COST OF DELIVERY OF 
EDUCATIONAL SERVICES 

UiS<OiEi in their reconnnendations a.s to what types of 
expenditure to include in per-pupil expenditures suggests that such 
expenditures be either directly related or essential to educational 

programs . 

Because we are seeking to improve the per-pupil expendi- 
ture statistic as a measure of disparity in educational services we 
believe that greater comparability would be obtained if only the 
instructional component and direct instructional support component of 
expenditures are used. 

METHODOLOGY 

In order to determine which items of expenditure now 
included in the U.S.O.E. recommended formulation should be eliminated 
based on our criteria, we examined each series of accounts. 

Where appropriate we reviewed the description of each 
set of accounts contained in the series t 



U.S.O.E. FORMULA! ION 



As previously documented, U.S.O.E. recommends the 

inclusion of the following series of expenditure accounts in per- 

/ 

pupil expenditure .makeup . 

100 - Administration; 

200 - Instructional; 

300 - Attendance Services; 

400 - Health Services; 

500 - Pupil Transportation Services; 

600 - Operation of Plant; 

700 - Maintenance of Plant; 
and 

800 - Fixed Charges. 
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a. CRITERIA ADOPTED - AN EXPLANATION 



Because it was our intent to refine the per-pupil 
expenditure statistic so that it would reflect how much was being 
spent on each pupil for 'educational services*; we felt a definition 
was required. We have defined 'educational services* as being 
that type of service which most directly provides an 'educational 
experience. * 

Furthermore, we assumed that an 'educational experience* 
is that type of experience which most often takes place between teachers 
and pupils in classroom confrontations. In addition, we viewed those 
expenditures which were 'related* to the delivery of 'educational 
services* as those expenditures that were directly identifiable to 
acts of providing 'educational experiences.* 

For instance, it is hard tc envision a teacher instructing 
a classroom full of children without having access to books and other 
instructional materials that are necessary. On the other hand it is 
quite possible to envision the delivery of educational services going 
on without such support activities as educational research, curriculum 
design, extra curricular student body activities and the like. However, 
teachers teach in schools which can be thought of as groups of classrooms. 
In order for schools to operate on a day-to-day basis certain support 
activities are essential. Teaching staffs have to be coordinated. 
Educational programs that have been agreed upon have to be supervised, 
and records maintained. In addition physical facilities have to be 



operated . 



*; ’'ll V ■ 



Although there, are large numbers of activities that 
take, place at the school and district level which ultimately Impact 
upon delivery educational experiences, they can be viewed as being 
more or lets indirect. Being indirect it is hard to measure the 
degree to which they enrich educational experiences of pupils. 
Therefore our particular focus was on measuring classroom related 
educational services. We made the assumption that by limiting our 
definition of educational services to instructional expenditures 
and direct instructional support expenditures, we )vould be able 
to make better Inter-dlstrlct comparisons. 
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FINDINGS AND RECOMMENDATIONS 



By adopting this 'direct services’ philosophy it was easy 
for us to rationalize the elimination of the following series of 
expenditure accounts from U.S.O.E.'s recommended list: 

300 - Attendance Services, 

400 - Health Services; and 

500 - Pupil Transportation Services. 

We rationalized that pupil transportation services , 
although extremely important, were not directly related to delivery of 
educational services and should be eliminated from the computation 
of per-pupil expenditures. Similar rationale was used in suggesting 
the elimination of attendance services and health services . All 
three of these functional categories relate to activities directed 
at obtaining and maintaining as high a level of attendance as possible 
Although it can be argued that it is impossible to deliver educational 
services without having the pupils in attendance to receive such 
services, we believe transportation, attendance and health, maintenance 
are merely supportive to the process of educational delivery. However 
we do suggest leaving the following account series in the calculation 
of per-pupil expenditures: 

200 - Instruction, 

600 - Operation of Plant, and 
700 - Maintenance of Plant. 
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As far as operation of plant and maintenance of plant 
are concerned we maintain that only those expenditures which reflect 
routine costs of operating school facilities ought to be included. 

For instance! fuel and power costs i and costs of custodial services 
should be included. Any other costs necessary in the day-to-day 
operation of school facilities should also be included. Unfortunately! 
the account structure presently in use does not facilitate this 
disaggregation we believe to be necessary. Other account series proved 
more difficult. 

For instance! series 100 — Administration! includes the 
following account categories: 

a. Board of Education 

b. Board Secretary's Office 

c. Treasurer's Office 

d. School Elections 

e. Tax Collection 

f . Legal Services 

g. Superintendent's Office 

h. Pers onnel Office 

i. Public Relations 

j . Centralized Research 

k. Census Enumeration 

l. Office of Business Administration 

m. . Fiscal Control 









n. 



Administration of Buildings and Grounds 





o. Purchasing Office 

p. Printing and Publishing 

q. Other Salaries for Administration 

Because most of these accounts describe indirect support 
activities we recommend that only the underlined accounts be Included 
in per-pupil, expenditures. 



Series 800 - Fixed Charges, includes the following account 
categories : 

810. SCHOOL DISTRICT CONTRIBUTIONS TO EMPLOYEE 
RETIREMENT 

810-a. State, County, or Local Retirement Funds 

810-b. Social Security 

810-c. Pension Payments 

820. INSURANCE AND JUDGMENTS 

820-a. Property Insurance 

820-b. Employee Insurance 

820-c. Liability Insurance 

820-d. Fidelity Bond Premiums 

820-e. Judgments 

830. RENTAL OF LAND AND BUILDINGS 

830-a. Land and Buildings for Instructional Purposes 

830-b. Land and Buildings for Noninstructional Purposes 

840. INTEREST ON CURRENT LOANS 

850. OTHER FIXED CHARGES 
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We reconmend a proration be made of all school district 
contributions to employee retirement (810) and employee insurance 
payments (820b). The amount prorated to previously identified 
* instructionally related’salaries should be included into the 
formulation. Other insurances (820a) and rentals of land and 
buildings for instructional purposes (830a) should also be included. 

2. EXPENDITURES NOT NOW INCLUDED IN FER-PUPIL EXPENDITUl^ 

MAKEUP WHICH DO MEASURE THE COST OF DELIVERY OF 
EDUCATIONAL SERVICES 

In addition to recommending for exclusion such expendi- 
tures as food services, student-body activities, community services 
and outgoing transfers, U.S.O.E. suggests exclusion of capital outlay 
and debt service. To be consistent and with the criteria we-' adopted, we 
believe that costs of providing school facilities ought to be included 
in per-pupil expenditures. 

/ 

a. FINDINGS 



The cost" of providing school facilities, (e.g., the 
cost of occupancy) are not now easily estimated from the existing 
expenditure accounts. 

First of all the capital outlay and debt service accounts 
reflect not only the cost of purchasing and financing school buildings 
and instructional ei)ulpment , they also reflect costs associated with 
purchase and finance of transportation equipment, other equipment, 
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buildings, and renovations which are for non-school use. 

Secondly, these accounts reflect only current outlays 
of funds and do not show use and occupancy costs of equipments and 
buildings purchased in prior periods but still in use. Accordingly . 
we believe that an occupancy cost reflecting the equivalent rental 
of equipped classrooms available for use should be developed and added 
Into the per-pupll expenditure calculation . This would permit a more 
accurate reflection of capital outlay and debt service expenditures. 

Under the fund accounting approach now employed in school 
district accounting, several treatments of occupancy cost are possible. 

For instance, if a school district rents equipment or 
buildings, rental payments are recorded as part of current expenditures 
under the functional category most appropriate. If a school district 
borrows a portion of the funds required for a capital expenditure such 
as a school building, the amount borrowed is not reflected in current 
expenditures Ifhe amount of principal and interest repaid in the 
period is recorded under debt service. But the total amount of funds 
expended in the school year on capital projects (regardless of fund 
source) is recorded in the capital outlay account. Neither of these 
accounts are reflected in the per-pupil expenditure statistic. Even 
if they were* they would hardly reflect an accurate cost of providlag 
school facilities for that school year or for subsequent school years. 
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The costs of occupying school facilities in a given 
school year more realistically would have to be developed by 
spreading the total costs of such facilities over the number of 
school years in which they are available. 

The current method of not reflecting occupancy costs 
in the per-pupil expenditure statistic does not facilitate comparisons 
between those school districts which provide up-to-date and pleasant 
learning environments to those school districts which provide run 
down and depressing learning environments. 

In order to demonstrate the importance of occupancy cost 
dir-rarities we conducted a study using depreciation as a proxy of 
occupancy cost. The study demonstrated that there were significant 
differences in depreciation per-pupil among 15 big cities tested and 
between these cities and national averages. 

b. REC OMMENDATIONS 

Costs of providing classroom facilities must be included 
in per-pupil expex.diture calculations. 

This ’occupancy cost* ought to be developed from expendi- 
tures normally recorded in the capital outlay and debt service accounts. 
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The two elements that would have to be developed are: 

(1) The annual depreciation for school buildings 
based on their 'cost basis' and 'useful life' 

(2) The annual interest amortization on debt used 
to finance such buildings 

A similar treatment should be given to instructional equipment 
which was capitalized. 

Finally, rentals of buildings and instructional equipments 
should be reclassified into the occupancy cost category. 



SUMMARY OF RECOMMENDAT IONS 



1. The revised per-pupil expenditure calculation should 
include the following types of expenditures and costs: 

- Instruction, 

- Instruccionally related administration; 

- Instructionally related fringe benefits; 

School building rentals and insurances; 

- Occupancy costs of school buildings available for use; 

- Costs of operating school facilities available for use, 
and 

- Cost for use of available instructional equipments. 

2. These expenditures and costs should be annualized. 

3. The pupil unit of measure to be used should be average 
dally attendance. 

4. Costs of all programs being delivered should be reflected- 
across the proper expenditure categories. These costs 
should be easl].y identifiable for segregation and analysis. 
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E. ' problems inherent in making inter-district comparisons of 

PER-PUPIL EXPENDITURES 

\ The cost of delivering comparable educational services 

vary by s'^hool district characteristics. School districts can be 

categorized as to where they are located, how big they are, their 
financial status and the type and mix of programs they offer. The 
recognition of the different characteristics of school districts and 
how they Impact on costs Is pivotal In making comparisons which imply 
differences In educational services delivered. 

1. FINDINGS 



Examination of recent inter -district per-pupil expendi- 
tures comparisons Indicate that differences obtained can be attributed 
not only to the amount of educational services delivered but also to 
the nature of the school districts being compared. 

Also In evidence was the fact that certain 'types' of 
districts typically provide different levels of services, educational 
and otherwise. 



Some studies using advanced statistical techniques have 
attempted to Identify the magnitude of per-pupil expenditure differentials 
by various cost factors. These studies have been but a partial success. 
However, there are certain components of cost which have been documented 
as being influenced by school districts' characteristics. The character- 



istics discussed here are: 
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a. Location, 

b. Size; 

c. Wealth, and 

d. Program offerings. 

a . LOCATION 
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School districts are most easily classified as to type 
of residence, (e.g., urban, suburban or rural) and by region (e.g., North- 
east, North Central, South, West). 



The primary influence of regional classification of 
districts is on overall cost of living differentials. 



Characteristically the south has experienced a relatively 
lov cost of living in comparisons to the north or west. 

But the type of residence classification criterion has 
had an even greater impact in explaining cost differentials. Recent 
studies have shown that urban districts, particularly in the north, have 
employed higher salary schedules than .their neighboring suburban districts. 

On the average, they have had to pay higher salaries which 
were in part due to the higher age and experience levels of the teaching 
professionals they employ. It was found that operating costs were also 
higher . 



On the other hand rural districts characteristically 
transport a higher percentage of their pupils over greater distances. 
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Depending on degree of sparsity they often are forced to operate with 
smaller class sizes. 

Many suburban districts examined have experienced more 
growth in enrollments and accordingly, more school construction and 
younger professional staffs. But due to their relative financial 
abilities they, have generally been able to provide high starting 
salaries and enriched curriculums. 

b. SIZh 

School district size can be measured in several ways. 

Most connon are enrollment size and size of professional staff. 

Although these measures are similar, enrollment size tends to explain in 
the long run, changes in number of facilities bei;ig used and in the 
short run, class size. Size of professional staff s, although enrollment 
related, tend to provide more direct measures of the size of administrative 
and instructional support staffs. It is well known that large districts 
often build up more administrative layers than do small ones. 

c. WEALTH 



School district wealth is more often measured in terms 
of assessed valuation per capita, revenue per-pupil or program funds 
available. Obviously the size of fixed obligations Impacts on program funds 
available, and program funds available often dictate the level of program 
enrichment possible. 
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d. PROGRAM OFFERINGS 



The literature has documented the basic cost differentials 
associated with delivery of different programs. Most of these cost 
differentials are attributed to the staffing ratios and staffing mixes 
required to deliver such programs as: 

- A pre-school program; 

A basic elementary school program; 

A secondary school program;^ 

A vocational program; 

A compensatory program, 
or any of a mlriad of other special programs. 

Accordingly, It Is essential that the size and mix of 
various programs be known when comparing school districts per-pupll 
expenditures. 



2. RECOMMENDATIONS 

a. School districts should at lea^t be stratified by 
enrollment size; type of residence, and region or state prior to making 
Inter-dlstrlct comparisons. 

b. Once so classified, a standardized method for 
measuring 'disparities' among 'like' school districts should be adopted. 






Such a method should be capable of Identifying 



variances In - 



(1) Classroom teacher expenditures, 

(2) Instructional support staff expenditures, and 

(3) Other educational service costs. 

d. Classroom teacher expenditure variances must be capable 
of I'elng differentiated Into two components; pupil-teacher ratios, and 
teacher salary schedules. 

1. Instructional support staff variances must be capable 
of being differentiated Into three components: 

Instructional support staff-teacher ratios, 
pupil-teacher ratios, and Instructional support 
staff salary schedules. 

2. Other educational service costs variances must be capable 
of being differentiated Into two components: 

Levels of service provided 'volume variances) and 
cost per Tinit of service provided (spending variances). 
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CASE STUDIES 

A . A RECLASSIFICATION OF EDUCATIONAL EXPENDITURES IN A LARGE 
SCHOOL DISTRICT (MONTGOMERY COUNTY MARYLAtH)) TO ARRIVE AT 
PER-PUPIL COST OF DELIVERING EDUCATIONAL OPPORTUNITIES 
1 . CONCEPTUAL APPROACH 



A recomputation of Montgomery County per-pupll expendi- 
tures was made Incorporating the following concepts: 

"Operatln/i costs were separated from one-time 
costs and capital costs"; 

"Per-pupll expenditures were developed using Instruc- 
tlonally related" current expenditures and 'total 
pupil related' current expenditures as a base". 



Two questions asked In classifying expenditure categorleo 

were: 

- Does this expenditure relate to delivery of educational 
services as defined previously In this paper? 

If it does, does this expenditure normally recurr during 
the course of delivering such services? 

2. METHODOLOC y 

Every attempt was made to recompute per-pupll expenditures 
according to recommendation developed In Section II D of this report. 

Because the Montogomery County School System did not employ 
the same chart of accounts as set forth In U.S.O.E. Handbook II (OE-22017) , 
application of these recommendations were made judgmentally. In addition, 
the detailed list of expenditure accounts enumerated In Section III B1 and 
III B2 were used as a guide. 



3. 



rtOHTGOMERY COUNTY SCHOOL SYSTEM’S PRESENT 



COMPUTATIONAL METHOD 



Key Code 

(1) Total Current Fund Expenditures (Exh. II - P.2) 

(EXHIBIT II - Page 3) 116,608,578.95 

Plus 



(2) Total Supported Programs Fund 
(EXHIBIT II - Page 3) 

Less 



2,743,076.57 

119,351,655.52 



(3) Revolving Management Accounts 

(EXHIBIT II - Page 2) 378,804.79 

Equals 

(^) Total Pupil Costs (Exh. I) 118,972,850.73 



RECOMMENDED METHOD FOR COSTS OF DELIVERING EDUCATIONAL 
SERVICES 



a. ELIMINATIONS OF TOTAL PUPIL RELATED COSTS 

'Total pupil related' costs were derived by 
eliminating the following expenditure Items. 

Key Code 

(5) Total Furniture And Equipment Expenditures 

(EXHIBIT II - Page 4) 3,168,189.06 

These expenditures Included all items in. excess of 
$10 and were never capitalized. 
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Key Code 

(6) Other Program Expenditures 

(EXHIBIT II - Page 3) 48,153.82 

(7) Board of Education Expenditures 21,616.12 

(EXHIBIT II - Page 2) 

(8) General Administration Items Not Directly Related To 
Delivery Of Educational Programs: 

Research (160,299.31 - 2,079.35)= 158,219.96 

Advanced Planning & Development (464,620.26 - 176.74) 464,443.52 
Department of Information (41,403.61 - 710.45) 40,693.16 

Department of Human Relatlcns (45,223,60 - 1,843.09) 43,380.51 

(9) School Facilities Building & Planning Activities 

Planning (100,196.13 - 541.59) 99,654.54 

Site Acquisition (81,432.58 - 544.20) 80,888.30 

Construction (95,642.12 - 1,453.43) 94,188.69 

(EXHIBIT II - Page 2) 

(10) Central Cafeteria Management 64,239.J3 

(EXHIBIT II - Page 2) 

(11) Proportion of Insurance And Federal Aid Associated 

With Non-Ins true tionally Related Activities 
(4,506,993.63 - 416.02) * 0.00989 = 44,570.05 

(EXHIBIT 11 - Page 2) (NOTE #1) 

Total Eliminatiens 4,323,237 . 64 
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b. ELIMINATIONS OF ALL BUT INSTRUCTIONALLY 



RELATED COSTS 

Key Code 

(5) Total Furniture And Equipment Expenditures $ 3,168,189.06 

(lA) Personnel Services - Supporting Services 



Office of Director - Salaries 


35,593.37 


- Other 


6,458.32 


Recruitment & Employment - Salaries 


141,902.86 


- Others 


5,378.22 



Classification, Conpensation and Records - Salaries 107,162.97 



- Other 


811 . 04 


(15) Business And Financial Services - Salaries 


6,693,419.91 


- Other 


6,469,857.04 


(16) General Administration - Salaries - Total 


1,350,446.99 


“ Less: Office of Supt. 


- 202,232.41 

$ 1,148,214.58 


Other - Total 


$ 535,628.91 


Less: Office of Supt. 


- 18.265.26 


Add Back: 


517,363.65 
$ 18,294,351.65 


Frliige Benefits On Salary Component (NOTE #2) 


“ 3,684,364.30 


Total Ellminatlcns 


§ 14,609,986.72 



5. 



RECOMPUTATION OF PER-PUPIL EXPENDITURE 



I 

I 

I 



I 



Total per-pupil expenditures $ 118,972,850.73 

Less: Total Eliminations - 14,609,986.72 

Total Instructionally Related Costs $ 104,362,864 .01 
Divided By 



Key 

Code 

(13) ADM (Per Exhibit I) (NOTE #3) 

Per-pupil Expenditure - adjusted 

(12) Per -Pupil Expenditure - unadjusted 
(Per Exhibit I) 

Percent Reduction 



124,535.00 
$ 838.02 



$ 955.33 



12. 2X 



6. CONCLUSIONS 

The case illustration, reflects the fact that school 
systems have a vast number of areas of expenditure activity, and 
that many of these activities are not directly related to delivery of 



educational programs. 



The exercise shows the extent of the adjustment procedures 
that may be required in order to get comparable instructionally related 
per— pupil costs for all LEA's. 
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NOTE if 1 (SEE EXHIBIT III) - 



Percentage developed by eliminating; 

a. supplemental retirement, retirees prior to 1-1-68 

b. fire insurance ^ 

c. other insurance, 

d. fringe benefits on salaries and facilities rentals for 
hospital teaching, adult education and outdoor education 
programs; 

e. proportion of fringe benefits (worloaan’s compensation, PICA, 
employee benefit plan, retirement assoclatel with salaries 
eliminated under items 3, 8, 9 & 10 above). 

NOTE # 2 (Total Payroll Related Fringe) 



O 

ERIC 



(1. 0-0. 073)*4, 429,876. 57 = A, 106, 495. 58 
(Per Exhibit III) 

Fringe as % of Total Salaries el2# 

A. 106, 495.58 

100,382,830.87 .0401 a 

$ 100,382,330.87 

Salaries - Total 
Less Eliminations: 



14. (35,593.37 + 141,902.86 + 107,162.97) 

15. 

16. (1,350,AA6.99 - 202, 232, Al) 
ell 

Net Instruction£.lly Related Salaries 



$ 


28A,659.20 




6,693,A19.91 




1.1A8.214.58 


$ 


377,128.29 


$ 


91, 879. AOS. 8A 



Fringe Benefits on Instructlonally Related 

Salaries (axb) $ 3.68A.364 30 




( 



NOTE 9 3 Average daily membership (ADM) was used because it 

was available and is theoretically preferred. If this 
per-pupil expenditure was to be used in inter-district 
comparisons • ADA would have been used. 
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FIXKO CILNKGliS 







1972 








7 tem 


Ob jee t 


1971 


.04 Other 


H 

f 


36,979,599 


$6,l56,53o' 


Insurance and Fixed Charges: 








Workman * s cocipensat ion**^ 


345,005 




272,748 


Employer’s contribution for social security* 


1,003,157 




814,174 


Employee benefit plan* 


2,202,702 




2,046,234 


Rctire3)cnt 


2,f79,555 




2,338,870 


Supplcscntal rctircoicnt, rctirccr, prior to 1-1-68 


57,00C 




50,000 


Fire insurance 


217, OIC 




216,050 


Other insurance 


129,377 




154,000 


Includes football , autonx>bi Ic , truck, boiler. 








personal property, general liability, fidelity 








bond, and robbery. Reduction due to three year 








boiler coverage paid in F5f 1971. 








Hospital Teaching 


2,285 






Fringe benefits 








Adult Education 


21,555 






Fringe benefits - $18,555 








Rental of buildings - $3,000 








Outdoor Education 


29,20C 




29,200 


Rental of facilities 








ELlJlINATI(Xi3 : 




a 


50,000 






b 


216,050 






*2 


154,000 






d 


29,200 


e el 


99,236 


hi 


449,250 


e2 


78,916 






e3 


93,233 






.073 - g4 


33,634 






nl/dl *= 449250 c6 


5,600 






6156500 e7 


154,753 






e8 


64,444 






e9 


39,072 






•elO 


41,783 






n2/d2 992,854 = 0.009S9 (UOTE ? 1) ell 


377,129 






100,382,831 n2 


992,854 


n2 




clT“ 


100,382,8 


51 d2 




*Incio.nscs due to vutc ch.nngcs. F.XIilufv III 
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The costs of occupying school facilities in a given 
school year more realistically would have to be developed by 
spreading the total costs of such facilities over the number of 
school years in which they are available. 

The current method of not reflecting occupancy costs 
in the per-pupil expenditure statistic does not facilitate comparisons 
between those school districts which provide up-to-date and pleasant 
learning environments to those school districts which provide run 
down and depressing learning environments. 

In order to demonstrate the importance of occupancy cost 
dir-rarities we conducted a study using depreciation as a proxy of 
occupancy cost. The study demonstrated that there were significant 
differences in depreciation per-pupil among 15 big cities tested and 
between these cities and national averages. 

b. REC OMMENDATIONS 

Costs of providing classroom facilities must be included 
in per-pupil expex.diture calculations. 

This ’occupancy cost* ought to be developed from expendi- 
tures normally recorded in the capital outlay and debt service accounts. 




I 
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B. 



A STATISTI*^ ^ t APptOAnt TO THE CLASS IFICATION OF SCHOOL DISTRICf_S 
ACCORDING TO EXPENDITIj’RK RELATED CHAR.\CTERISTICS 



The Problem 

In a previous section we have illustrated 
the fact that various elements of per -pupil expenditure 
tend to vary to a greater or lesser extent upon different 
sets of school district characteristics# But even the 
most recent sophisticated attempts at school district 
classification have not addressed themselves to this 
easily observable phenomenon. In many of these studies, 
per-pupil expenditure has been treated as a single statistic. 

In other cases, single classification criteria (such as 
metropolitan status categories, enrollment size intervals, 
grade levels or community wealth gradations) have been 
used uniformly across all. expenditure elements. Occassionally 
two-way classification schemes have been applied. For the 
most part these attempts at classification have not been 
reliable enough to explain the variability that exists 
in intra-school district per-pupil expendifure comparisons. 

Further weaknesses in most of these attempts at classifi- 
cation have to do with the arbitrary way in which stratifi- 
cations or gradations of classification criteria \/ere chosen. 
For instance, in Mueller's work on distribution of educational 
resources in the state of Delaware he divides school districts 
into five categories: Central City; suburban districts; cities 

over 10 , 000 ; cities under 10,000 and rural. The J. Alan Thomas 

55 
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report on equal educational opportunity in Michigan 
uses various a priori individual classification criteria 
stratified in a uniform way when comparing school districts 
data. The general classification criteria most often 
used are per-pupil expenditure strata, membership size 
strata, regional groupings. A comprehensive study of 
intra district fiscal capacity and educational finance 
variations used metropolitan status as its only classifi- 
cation criteria. This criteria was set out in seven 
strata: major urban core city, minor urban core city; 

independent city, established suburb; developing suburb, 
small city; small town or agricultural service center. 

The National Center of Educational Statistics of the 
U. S. Office of Education uses three categorization 
criteria for classifying school districts current per- 
pupil expenditures: 

Enrollment size - 5 strata; 

Metropolitan status - 3 strata, 

(Metropolitan central, metropolitan other, 
non-metropolitan) ; 

Region - 4 strata; 

(North Atlantic, Great Lakes & Plains, Southeast, 
West and Southwest) 

As can be seen from these presentation there is quitej 
a difference in professional judgment being exercised 
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In determining in an a priori way ]u«t what kind of 
school district classification 0 chcsne is meaningful. 

As one analyzes more attempts at a priori classifica- 
tion and analyzes the iwnbiguitiea in Interpreting tlie 
results it becomes increasingly app^u’ent that such 
attempts at classification should be subjected to ^ests 
of statistical significance. The next section deals 
with a recent attempt at doing this and offers some 
insights for extended work in this area . 

A Promising Approach 

Archie A. Buchmiller conducted an analysis of 
1967-68 expenditures in Wisconsin K, 1 - 12 school 
districts for the purposes of developing an "expendi- 
ture index". Buchmiller hoped to build this index in 
such a way as to properly reflect school districts' 
differentials as relates to varying "educational compon- 
ents" and"related services" being provided. Buchmiller 
included 371 school districts in his analysis. These 
districts accounted for 94% of the professional staff 
and pupil membership. Instead of examining one per- 
pupil expenditure statistic, he examined twenty four 
per-pupil expenditure variables: 



1. SalArl.j* -it .Mmiut*tr4MC'r' 

2. Other Ain.nistrjtiVc £xj r'n j*' ; 



;v. 

i.- 

^ .■ 
f' 

f •■ 

?.•: ■ 

r, 

i: 

1 -:. 




3. Saitirica c irln,ii)dls arwi .>jj.ervijurs 

4. f^i'.larioa ct Touchers 

5. Other Prof e-ssioiicti Salaries 

6. Clerical ind Misceil^ineous Salaries 

7. Textbooks ana Instructional Supplies 

8. Audio-visual Materials/ Pfuriodicals and Library Books 

9. Other Instructional expenses 

10. Attendance 

11. Health 

12. Transportation 

13. Operation 

14. Maintenance of Instructional Equipment 

15. Other Maintenance 

16. Fixed Charges 

17. Debt Service 

18. Capital Outlay for Instructional Equipment 

19. Other Capital Outlay 

20. Community Services 

21. School Lunch 

22. Student Activities 

23. Federal Expenditures 

24. Net Operating Cost 
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j^uTpot© otf Siuchwilitbr Arv<alyi>i0 to et^ek 
an*w«ra to sevcrAl qta*»t *.ona . Th« question most genres in 
to tne clasalf ication problem was otated in his 
213 follows: 

”l3 it more meaningful and equitable to compare 
school districts by classifying these districts 
into membership size groups rather than using a 
single group of all districts?" 

and 

"Can the school district financial accounting 
categories now used be grouped into meaningful 
expenditure descriptors to provide cost informa- 
tion?" 

(NOTE: The need for attempting to answer the question 

relating to "expenditirr e descriptors" becomes obvious 
when one considers the fact that twenty four expenditure 

variables were being examined.) 

The approach used by Buchmiller in answering these 
questions is significant in that it was designed to 
eliminate the apparent weaknesses of previous classifi- 
cation attempts. 

First of all, classification criteria were selected 
on an a priori basis and then refined judgmentally and 
statistically. 
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Tto A priori cla»9 *f l^At ion criteria cho*en by Buchmlll 
was school districc pupil memherohip. M« •stablishcd 
?lve a priori mrrrvbet uhip strata. Ho then developed 
descriptive statistics and correlative stati< 3 tics 
for all 24 expenditure variables and "meaningfxil* 
changes in the level of per-pupil expenditures 
betweon a priori groupings were observed. He judge- 
mentally reduced the five strata to three. He then 
tried to test the adequacy of these groupings statis- 
tically through the application of a modified 
discriminant function analysis. This approach 
attempted to determine whether a single composite 
cost variable (such as net operating cost) could 
be used to obtain alternative size groupings. 

Although the approach Buchmiller used in this instance 
did not lead to any further changes in groupings, other 
results may have been obtained if other analysis of 
variance techniques had been applied. It should be noted 
that Buchmiller used only one composite variable in its 
original form. He could have used other sets of cost 
variables in any of a variety of transgenerated forms . 
Buchmiller did however try to develop cost composites. 

He applied factor analysis to the 24 per pupil expendi- 
ture variables and obtained 6 factors . These factors 
(management; instructional salaries; instructional supports; 
acquisition of facilitjies and equipment; institutional 



operation* and »«rvlc(t») explained 55.62 ot the total 
variance of the 24 expenditure variables. Although numerical 
complexity reduced, BuchmJllcr admitted that Interpretive 
complexity was Increased. This led him to conclude thac the 
"membership” classification may not have been sufficient and 
that other school district characteristics (such as rural - 
urban location, wealth, organizational complexity etc.) may 
have had to be used as well. 

Buchmillers work does not negate the applicability 
of analysis of variance techniques to establish neiningful 
groupings. It only highlights the need for more experi- 
mentation. 

For instance, two way and three way analysi:> of 
variance designs could have been applied if the number 
of districts data were sufficient. In addition, analysis 
of variance technology pT.'ovides the researcher with the 
opportunity to remove controllable sources of variation 
(such as variations in committed cost) from the data prior 
to testing significance of grouping criteria. If such 
groupings of school districts were obtained for princips.l 
components” of per-pupil expenditure it would then be 
possible to estimate expected ranges of expenditure 
components for "like" school districts and determine those 



school dlscrlccs chat are aaccrlrtlly under or over 
providing certain educational Inputs. This kind of 
comparative framework could provide Insights in 
developing more meaningful bases for allocating fund 
to school districts. 
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THE D^rrERMIHAriON OF DISPARITIES IM PART ICULAA 

FUHCnOMAL COMPONENTS OF EDUCATIONAL EXPENDITURE 

PURPOSE 

In previous sections we discussed Cue methodologies 
which could be applied to develop groupings of 'like' school districts 
for each 'functional component' of per-pupil expenditure. We then 
alluded to the possibility of developing a 'comparative framework' 
to determine those school districts which are materially under-pro- 
viding or over-providing certain educational inputs. We had suggested 
that such a comparative framework could provide insights in developing 
more meaningful bases for allocating funds to school districts. 

In this section we have developed a model of such a 
comparative framework for measuring such disparities. We also have 
Illustrated the workings of this 'model' through the use of a case 
study. 

DESIGN LIMITATIONS 

Any approach to the making of comparisons assumes the 
existence of base criteria from which comparisons can be made. 

These base criteria are sometimes referred to as 'standards'. The 
development of meaningful standards can take many forms. They can be 
engineered or designed from planned activity or ongoing activity that 
can be measured. They also can he derived through averaging the 
experiences of those being measured. Because of time limitations 
we have collected a set of state-wide averages and applied them as 
'standards’ to all school districts which were used in developing 
these averages. In addition we made certain assumptions as to 



parelculitr aCdmUrds ciuc were not Available. 

The comparari.e fraaevorlc which we developed 1* baaed 
upon coat accounting variance Isolation methodology. It Is not 
meant to be an exhaustive variance Isolation mechanism, tc Is 
designed to accommodate the case study data made ava Habit and to 
isolate only the most Important components of disparity in per-pupil 
expenditures. 

FUNCTIONAL COMPONENTS INCLUDED FOR ANALYSIS 

The functional components of per-pupil expenditure which 

were subjected to the variance isolation methodology were - 

teacher salary expenditure; 

principal, supervisor and administrator 
salary expenditures; 

other instructional staff salaries 
expenditures; 

other instructional costs expenditures; 

transportation expenditures, and 

plant operation and maintenance expenditures. 

An additional variance analysis was performed on the instruc- 
tional component of Title I - Disadvantaged Programs. 

Certain variance analyses were not developed for such 
functional categories as - attendance, health, fixed charges, food 
services and other charges because of their ambiguous nature. 

Administrative salaries were combined with principals and 
supervisors because consistent staffing breakdowns did not exist. 
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No attempt to treat occupancy costs was made In this 
study because of lack of data on cost in place and age of facilities. 

DATA OBTAINED 

The basic information obtained for each district in the 
state was as follows: 

1. Average teachers' salaries 

2. Number of teachers 

3. Number of pupils ' 

4. Number of other Instructional personnel (librarians, 
guidance counsellors, other) 

5. Number of principals, administrative personnel and 
supervisory personnel 

6. Other iestructional staff expense per pupil (libraiians, 
guidance, other) 

7. Other instructional costs per pupil (clerical, textbooks, 
school supplies:^ other) 

8. Principal, supervisor and administrator expense per pupil 

9. Transportation expense per pupil 

10. Plant operation and maintenance expense per pupil 

11. Local bonded debt per pupil 

12. School building assessed valuation per pupil 

13. Number of Title I teachers 

14. Number of black and low- income whites enrolled. 



The same data was detailed in weighted average form 
for central cities, cities over 10,000, cities under 10,000 and 
rural areas and for the state. Because there were only 23 school 
districts in the state the state-wide averages were used as the 
'standards.' (In lieu of averages for above mentioned metropolitan 
status categories). 



MODIFICATION OF INPUT S 

The data obtained was modified to develop the following 



input variables both by district and statewide: 

1. Number of teachers per pupil; 

2. Average salary per teacher; 

3. Patio of 'supervisory' to teachers; 

4. Average 'supervisory' salary; 

i. Ratio of other instructional staff to teachers; 



6. Average of other instructional salary; 

7. Other instructional cost per pupil; 

8. Percentage of pupils transported 

9. Transportation expense/pupil transported 

10. Ratio of local bonded debt to school building assessed 
value ; 



11, Functional relationship between plant operation and 
maintenance expenditures (y) and local bonded debt (xj^) 
and school building assessed valuation (X 2 ) — ^ 

12. Special program teacher requirement (based on staffing 
factors obtained from McLure study mentioned in Section 
2.5.1 
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;as developed by assuming 50/c trans- 
.s percentage to, each distfict usinf 
:atlon cpsc"pupil to the statewiqe t 

^ _ ^ , , ^ :ransportea was computed Dy-(I) doul 

TfTe' statewide transportation cost per pupil to get cost/pupil transported; (2) 
Adjusting it to each district on the ratio of their average Instructional 
salaryi : (Note: used to get cost of living differential). 

*3 / A regression was run and the following results were obtained: 



Y = 51.86 + .009X^ + 11.94 (X^/X^) 



THE VARIANCE ISOLATION LOGIC - DEFINITIONS 



TEACHER EXPENDITURE VARIANCES 

Teacher expenditure variances were divided into two 
subcomponents - 

A teacher staffing var?Lance, and 

A teacher salary schedule variance. 

The teacher staff inf^ variance measures the differences 
between actual district teaching expenditures that would have been 
incurred if a ’standard' student-teacher ratio had been maintained 
but prevailing average district salary had been used. 

The teacher salary level variance compares the expenditres 
at 'standard' staffing levels if ’actual' and 'standard' salary levels 
were in effect. (NOTE: Because age and experience levels were not 

available rate differentials were expressed using average salary levels.) 

The total of these two variances described differences 
between a district's actual staffing and salary practices as against 
some 'standard' staffing and salary practice. Due to differences betv/een 
statewide and districtwide teacher populations were reflected in this 
variance . 




SUPERVISORY EXPENDITURE VARIANCES 



Supervlaory expenditure variances were divided Into three 
subccinponents - 

A supervisory staffing nix variance, 

An ins t ruct Iona lly related supervisory staffing 
variance, and 

A supervisory salary schedule variance. 

The supervisory staffing mix variance measures the expenditure 
differentials between actua! supervisory e>:pendlture8 and that which 
would have been expended at actual rates If the 'standard* ratio of 
supervisory personnel to teachers was maintained. 

The Instruct tonally related aupervlsory staffing variance 
measures that portion of total supervisory expenditure variance 
associated with differences In pupil-teacher ratios If standsrd super- 
visory personnel to teaching personnel . had been maintained (and paid at 

actual rates) . 

The ’supervisory* level schedule variance measures the dollar 

differences of 'standard’ supervisory staffing levels when costed but at 
actual and 'standard’ salary levels . 

The total of these three variances describes differences bf^tween a 
district's actual supervisory staffing and salary practices as against 
some 'standsrd* staffing and salary practice. 
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OTHER INSTRUCTIONAL STAFF EXPENDITURE VARIANCES 



Other instructional staff expenditure variances were divided into 
three subcomponents - 

A staffing nix variance. 

An instructional ly related staffing variance, and 
A salary level variance. 

Tbase three sub-variances are slnllar in makeup to those aentloned 
under 'supervisory' expenditure variances. 

OTHER INSTRUCTIONAL COST VARIANCE 

This van’.ance measures the dollar difference between what was 
actually spent by the district against what would have been spent if 
'standard' per-pupll expenditures were made. 

TOTAL mSTRUCTIOHAL COST VARIANCE 

This variance is the sun of all of the above-nentloned variances. 

TRANSPORTATION EXPECTITURE VARIANCE 

Transportation expenditure variances were divided into two sub- 
components - 

A transportation ifflclency variance, and 
A transportation effort variance. 

Tha tranasertatloa sfficldatfv variance measures the difference between 
the actual cost of pupils transported and the 'standard' cost of trans- 
porting the same nunber of pupils. 
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The transportation effort variance meaiures the dollar difference 
associated with transporting more or leas than the 'standard' percentage 
of pupils enrolled. It is costed out at 'standard- rates. 

The total of these two variances described the differences 
between actual transportation expenditures and a 'standard' equivalent 
based on unit operating costs and transportation program size. 

PUNT OPERATION AND M/^,INTENANCE EXPENDITURE VARIANCE 

The plant operation and maintenance expenditure variances were 
divided Into two 8ub"Conponents - 

An efficiency variance, and 
A facilities differential variance. 

The efficiency variance measiites the difference between actual 
expenditures for plant operation and maintenance r.nd an estimate of that 
cost considering the age and worth of school buildings to be maintained. 

The facilities differential variance measures the dlffererxe 
between what It should cost to snalntaln the district's school buildings, 
at 'standard' and wliat It would cost If the 'standard' complement of 
facilities were available to t hat district. This variance should high- 
light needs In the capital outlay area. 

The total of these two variances depict the difference between 
what Is actually being spent by the district on plant operations and 
maintenance and what It should cost If that standard amount of operations 
and maintenance expenditures were made In support of a 'standard' mix 



of facilities. 



yROGBAM ■HHCUHEHT RIPENDITUHE V ARIAMCT 

This vsrlsnce Isolstlon scbicnc li uieful In conpsrlng; sll 
elements of expenditure wtilch «re Identifiable to a specific program 
such as - 

Vocational, 

Compensatory (disadvantaged) , 
ai-llngual, 

Specially gifted, and 
The handicapped. 

It would also apply to the exivendlture portions of health, food 
services, coomunlty services, adult education, etc. 

Because of data limitations the variance Isolation logic used 
In this example was limited to the staffing portion of a compensatory 
program. As such two subcompongnts of the program enrichment variance 
were Identified -- a staffing variance, and a salary schedule variance. 

The staffing variance measures the difference between the actual 
salary expenditures made on thoae full-time equivalent staff assigned to 
the program and the amount that would have been expended (at actual 
rates) to support a standard staffing level (based on program type and 
target population site) . 

The. salary level variance measureii the dollar difference that 
may exist at standard program staffing levels when the actual and 



I 

j standard salary levels are Incurred. 

T he total of these two variances describe the ecf:ual program staff 
expenditures and 'standard* staff e:q>endlture required. 

i 

I VARIATION ISOLATIOt? LOGIC 

i 

A SAMPLE COMPUTATION* 

A major central city school district was used In comparison to 
the state-wide 'standards.' The sunmary of the variations found were as 
i follows : 

I 

( 

I Teacher-staffing variance 

^ Teacher salary level variance 

Teacher expenditure variance - total 
Supervisory staffing mix variance 

i Supervisory Instructlonally related staffing variance 

Supervisory salary level variance 

Supervisory expenditure variance - tortal 

Other Inatri’ictlonal staff - staffing mix variance 

Other Instructional - instructlonally irlated staffing 
variance 

1 
] 

Other Instructional staff - salary level variance 

1 

Other Instructional staff - expenditure variance - total 
Other Instructional coat variance 
Total Instructional cos': variance 

*N0TE: a complete description of the Inputs formulae and output of all *,3 

districts within this state are appended. 
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$ Per Pupil 
$ 39^51 
28.24 



$ 32.21 
4.98 
- 8.18 

$ 2.95 



$ 67.75 



29.00 



1.76 

7.71 



~ 3 . 00 . 
2,00 
$ 95.75 



$ Per Pupil 



Transportation efficiency variance _ $ 24.70 
Transportation effort variance - 17.21 
Transportation expenditure variance - total - $ 7.48 

Plant operation and valntenance efficiency variance $ 14,14 
Plant operation and maintenance facilities differencial variance .32 
Plant operation and maintenance expenditure variance - total $ 14.46 

Program enrichment staffing variance - $ 449.38 
Program enrlchmamt salary schedule variance 33.33 
Program enrichment expenditure variance - total “ $ 416.05 



SIGlil FICANT FINDINGS FR0»i( SiiMPLE COMPUTATION 

This school district la spending leas than standard on supervisory 
and other Instructional staff salaries but at the same time It employs more 
than the standard complements of all Instructional ly related categories. 

It does however, maintain a significantly higher teacher salary level 
and a significantly higher teacher staffing level. 

As far as transportation expenditures are concerned thla central city 
district spends significantly less than the rest of the state at no great 
sacrifice In efficiency. 

Tlila school district spends considerably more on plant maintenance 
and operations. A considerable part of this Is due to urban factors but 
not age of facilities In use. 



FinalJ.y, the compensatory programs are not sufficiently 
staffed and if they were, a sizable additional amount would be required 
if average teacher salaries for the district were to be maintained 
and all target populations served. 

CONaUDING REMARKS 

As can be seen in our model, there are insights to be 
gained just from the study of the resulting patterns of variances. 

These insights should assist those who are looking to bring about 
more equitable distribution of educational inputs. Insights are 
present for determining which schoo], districts have to pay more to 
deliver essentially the same program and which districts are not able 
to do more in delivering specific types of educational programs. When 
per-pupil expenditure information can be presented in a way iwhich - 
1) compares 'like' school districts, and 
Z) analyzes each district's significant per-pupil 

expenditure components against 'like' district 
standards , 

then it makes it possible to implement revlied expenditure programs 
which have a better chance at deliverini^ equal educational opportunities 
to greater numbers of children. 
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APPENDIX TO SECTION C 



MEASURING OF DISPARITIES IN PER-PUPIL EXPENDITURE MAKEUP BETWEEN 
SCHOOL DISTRICTS IN THE STATE OF DELAWAP^ - A CASE STUDY 



PURPOSE : 



Section III C of this report included the following topics: 

A description of the purpose, the designed limitations; the principal 
components analyzed; the data input; modifications to the data input; 
variance isolation logic employed; and, an example of its computation. 

The purpose of the appendix to Section III C is to provide: 
Documentation of the complete set of data input which was 
used; a full description of the computational formula 
employed to develop the data analysis; and a complete data 
analysis for all districts within the State of Delaware. 

In addition we have attempted to interpret the results of the i.nter- 
district comparisons in light of probable causes. Comparisons are 
then made to conventional per-pupil expenditure interpretations in order 
to show how much more meaningful this suggested analytical methodology 
is in measuring disparities in educational input. 



EXl’LANATION OF EXHIBIT I 



VARIANCE ISOLATION CASE STUDY DATA 



Exhibit I includes 15 iteins of input which were gathered for 
each school district in the State of Delaware. Also included were 
weighted average inputs for districts in suburbs, cities over 10,000, 
cities under 10,000 and rural areas. The city of Wilmington was not 
included in the cities over 10,000 category but was analyzed 
separately. In order to conduct the analysis of disparities we 
modified the 15 input iteins to be more reflective of the actual way 
which these expenditures are budgeted and incurred. 

Teachers' Salaries 

We used statistics reflecting the fractional number of teacher per 
pupil and the average salary per teacher to reflect differences in 
both class size and salary level being incurred. The salary level 
component of teacher expenditures should normally have been further 
decomposed to reflect such factors as the age and experience level of 
the teaching population employed and the salary schedule that was in 
effect in the district. This wasn't done in this study because such 
information was not 'BvAilble. Accordingly, our analysis averages out these 
variations because average salary per teacher component was used. 

Other Instructionally Related Costs 

Administrative supervisory and other instructional support staffing was 
converted from a per pupil basis into a functional base dependent upon 
the number of teachers employed. This procedure was adopted because of 












our belief that administrative and other sitaff support services are 
more often budgeted in relation to the sis:e of teaching staffs not 
in relation to the number of pupils enrolled. 

However we felt that other instructional costs (which included such 
things as clerical supplies, text and other teaching supplies) were 
more approximately expressed on a per-pupil expenditure basis. 

Transportation Expenditures 

Transportation expense per pupil was decomposed and re-expressed as 
a function of the percentage of per pupils transported and the cost 
per pupil transported. Ideally, we should have liked to use such 
statistics as the number of pupils miles provided and the cost per pupil 
mile. In the data provided us, we were not able to obtain the specific 
numbers of pupils transported in the districts. However, we made an 
assumption tliat 50 percent of the pupils in average daily attendance in 
the state were transported. We made slight variations to this 
assumption in the various classes of districts in order to illustrate 
the methodology. These variation assumptions were made by considering 
the actual level of transportation expense per pupil actually incurred 
in a particular district and by assuming that the transportation cost 
per pupil transported was relatively constant across all districts. 

Plant Operation and Maintenance E xpenditures 

Plant operation and maintenance expenditures were described in our 
analysis as a function of local bonded debt and school building assessed 
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valuations. This function was chosen because of limited data 
available to us. Logically, it would seem that plant operation and 
maintenance expenditures would best relate to (1) age of buildings, 

C2) number of buildings, and (3) type of buildings. To properly 'type' 
building, one would have to identify such characteristics as construc- 
tion materials, size, type of heating and/or air conditioning. High 
cost of operating facilities such as swimming pools and the like, 

would also have to be identified. In addition occupancy information 
would be needed. Because this descriptive information was lacking 
we believe that the analysis we performed of plant operations and 
maintenance expenditures was somewhat superficial. 

Program Expenditures 

Our program enrollment expenditvure variance calculation was limited 
to identifying the differences in staff requirements for given 
target populations. These differences were computed by compcuring 
actual and 'standard' salary levels and actual 'standard' program 
staffing levels. In this study we had information concerning nximbers 
of Title I teachers identified. This gave us our actual staffing level. 
We also were able to obtain totals on black and low- income white target 
populations (which were not necessarily the Title I populations 
reported). We assumed, for illustrative purposes, that compensatory 
programs would require 1.4 times the standcird pupil -teacher ratio required 
for a 'basic' grades (1-6) program. This factor was taken from 
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William McLure's study on staffing requirements for compensatory 
programs. Ideally, program expenditure variance should include more 
information than just target populations present and projected. It 
should also include information relating to differentiated staffing 
requirements and associated salary structures required. In addition, 
information concerning the instructional equipment and other 
related instructional costs should be included in the expenditure 
variation analysis. Because of the itbove mentioned data limitations 
we feel this portion of the analysis was valuable only in so far as it 
illustrates how variance isolation methodology can be used in this 



context . 
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EXPLANATION OF EXHIBIT II 
COMPUTATIONAL . FRAI<IEWORK 



Symbols for the actual variable names employed appear adjacent to 
variables definition. 



. Symbols to be noted with a capital 'S' were used to 
describe standards. 

. Symbols denoted with a capital 'A' are used to describe 
actual inputs. 

. Symbols denoted with c\ lower case 'p' are used to 
denote input parameters. 

. Symbols denoted with a lower case 't' are used to denote 
total cost calculations. 

. Symbols denoted with a capital 'V are used to denote 

variances for differences bet'.'een pairs of lower case t's. 



For instance: 





Where: 



A^ = the actual number of teachers per pupil 

A2 = the actual average salary per teacher 

S^ = the standard number teachers per pupil 

p^ = the number of pupils in average daily attendance 

t^ = the actual teaching expenditures 

t^ = the standard instructional drafting requirement cost at 



actual salary levels 
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EXHIBIT II - COMPUTATIONAL FRAMEWORK 
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EXHIBIT II 



COMPUTATIONAL FRAMETORK 



CV3). 

Total Teacher 
Expenditure Variance 

+ 

(V7) 

Total Principals & 
Supervisors 
Expenditure 
Variance 



+ 

(Vll) 

Total Other Instructional 
Staff Expenditure 
Variance 



+ 

(V13) 

Total Other Instructional 
Cost Variance 



(V14) 

Total Instructional 
Cost Variance 



EXHIBIT II - COMPUTATIONAL F 
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(V15 = tl4 - tl5) (V16 = tl5 - tl6) 
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EXPLANATION OF EXHIBIT III 
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PROGRAM LISTING 



Exhibit III is a program listing of the actual formula used in 
computing district variances. The initial equations recompute 
the input into the forms as described in the previous paragraphs. 
Other set of equations are used to compute the dollar amounts of 
the various cost components identified. These equations start with 
variable 'B. ' An additional set of equations compute variances 
in dollars and convert the-dollars into dollars per pupil. These 
equations used the same syitibols and subscripts as provided in 
Exhibit II . 
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453-402 0 - 72 -7 



EXHIBIT III - PROGRAM LISTING 



prinfiijtf ricld fortran 

.CIMFNSmf S(14),X(14),V( 28), P(28) 
WRITF (f, lOCl) 

.V;RITE (6,1C02) - 

C RRAO STATE STA^'DA.RDS 

.REAP (1,100 0) (S(K),K = 1, 14) 

SI .= S(2. )/S(5) 

.S2=S(1) - - 

S3=S(5)/S(2) 

.S4 = (S(8)*S(5) )/S(5) 

S5=S(4)/S(2. ) 

S6 = (S(7)*S(5) )/S(4) 

S7=5(6) 

S8 = 0 
,S9 = 0 

.810 = 0,5 

•Sll=S(g) 

.S12 = S(10) - 

,S13=S(12) 

S14=S(11) - 

S15 = (S(1)^^S(13))/S(14) ' 

.Bl = 0.009 - 

.B2=li.94 

.A = 51.8 66 -■ 

C READ niriviruAi. district data 
' nn ^.0 . 1 =1, 20 ■ ■ 

.READ (1, ICCO) (X(K),K=1, 14) 
.A1=X(2)/X(3) • 

.A2=X(1) 

A3=X(5)/X(2) 

A4 = (X(8)*X(5) )/X(5) 

A5=X(4)/X( 2/) 

A6=(X(7)*X(5))/X(4) 

A7 = X(6) 

A8=0 
A9 = 0 

A1C=(X(0)/S11)*S10 

A11=(A2/S2)*(311/S10) 

A12=X(10) 

- .A13 = X(12) - 

A14=X(11) 

■ A15=(X(l)*X(13))/X(l4) 

F1=X(3) " 

, P2 = V ( 2 ) 

r3=(Sl*Pl)+(Sl*Pl*53)+(Sl*Pl*S5) 

P4=X(14) 

P5=1.4 

S12=S1*P5*P4 



C rOfPUTF POl.I.AR 
T1=A1*A2.*P1 
T2.=S1*A2*P1 
T3=S1*S2*P1 

, T4=A3 *A4*A1 * PI 
T5=S3*A4*A1*P1 
T6=S3*A4*S1*P1 
T7=S3*S4*S1*P1 

, t^.=ai:>*ag*ai*pi 

T9=S5*AC*A1*P1 

T10=S5*AG*51*P1 

Tll=S5*Sf*si*Pl 

T12=A7*P1 

T13=S7*P1 

T14=A1C*A11*P1 

T13=S10*A11*P1 

T1G=310*S11*P1 

T20=A15*P4 

T21=S12*A2 

T22=S12*S2 

T17 = A12*P1 - - - - - 

T18=(A+( B1*A13)+(P2*(A14/A13)))*P1 
T19 = (A+([?l*S13) + (B2*(r,14/S13)))*Pl 

C COMPUTE VARIANCES |N $ - - ■ 

V(1)=T1-T2 

: V(2)=T2-T3 - 

V(3)=V(l)f-V(2) 

V(4)=T4-T5 
V(5)=T5-T6 . 

V(6)=T6-T7 

V(7)=V(4)+V(5)+V(6) 

V(8)=TS-T9 - 

V(9)=T9-T10 

■ V(10)=T10-T11 
V(11)=V(£)+V(.P)+V(10) 

V(12)=T12-T13 

Va3)=V(12.) 

V(3:4)=V(5)+V(7>+V(11)+V( 13) 
V(15)=T14-T15 
V(16)=T15-T16 
V(17)=V(15)+V(1G) 

V(1S)=T17-T18 
''(19)=T18-T1C 
V( 20)=V(18)+V(19) - 
,V(21)=T20-.T21 
V(22)=T21-T22 
V(23)=V(21)+V(22) 

00 2G0 UJ=1,23 
P(>IJ)=V( J,I)/P1 
V(JJ)=V( JJ)^y.0.f)01 



.0 



r'UE 

vx=o 

WR!TF(6, 1003) .1 

WRITE( C, 1004) .V(1),V(2),VX,V(3) - 

WRITF(6, 1004 ) .V(4)//(5) ,V(r.),V(7) 

WRITF(G, 1 004 ) .V(8)//,( 0) , V( 10)/,'(11) 

WR I TF ( 0 , 1 0 04 ) . V( 1 2 ) , V ( 1 3 ) , VX , V( 14 ) 

WRITF(G,irj04) V(15),V(1G),VX,V(17) 

V;RITF.(G, 1004) V(i8)//(10),VX,V(20) 

WRITF(C,1004) V(21),V(22),VX,V(23) 

WRITF(G, 1C05) I 

WRITF(G, 1006) .P(i),P(2),VX,P(3) - 

ViRITr(G, 1006) .P('i),P(5),P(C),P(7) 

V!RITF(G, 1 0 06 ) .P(.^ ),P(9), P(10),n(ll) 

1,'R irr( G, IGOG) .F( 12),P(13),VX,P(14) 

K'RITF(G, lOOC) P(15),P(1C ),VX, P(17) 

WRITF.(6,1G06) P( li ) , P( 1 P ) , VX , P( 20 ) 

WRITF(G, IGuG) P( 21 ) , P( 2 2 ) , VX , P( 25 ). - • 

■’.0 .’"f'TIR'UF 

1000 F0RP,AT(14F8.G) - - 

01 „FORF'AT( IHO, ' .|f'TF[' PISTRICT VAR I AMCE AR'A 1. YS I S ' ) 

02 FORflAK l!'l, ' I.FVFI. 1','LFVFI. 2','I.EVFL 5', 'TOTAL') 

1003 .FORfiATC IMl, ' I R 90CC ) / YFA.R ' , 'DISTRICT ^'0. 14) 

10 04 .FORMAT( 1!-!., 4Flfl.C) . . ' ' - ■ - 

10C5 .FORIiATC Ih’l, ' I V '".PFR PUPIL I L' ADA ' / 0 I STR I CT ^'0.'J4) 
1 0 0 G . F 0 RU A T ( 1 1 ? , 4 F 1 0 . 2 ) - ■ - - - - - -- — t- 

nrn 

R; T=3.96 



ANALYSIS OF IIJTER-DI STRICT COMPARISONS 
INTRODUCTION 

Exhibits IV and V describe 22 variances from stage averages which 
were isolated for each of the 23 school districts in the State of 
Delaware. Because of the large number of variances developed, we felt 
it important to bring summary tables of these exhibits forward in our 
discussion of Inter-dlstrict comparisons. Subsequent paragraphs were 
developed to highlight our interpretation of teacher expenditure 
variances, principals and supervisors expenditure variances, other 
instructional staff expenditure variances, total instructional cost 
variances, transportation expenditure variances, plant operation and 
maintenance expenditure variances, program enrichment expenditure 
variances, and total operating expenditure per pupil variances. Our 
comparisons were made considering the following groupings of districts 

(1) Rural 

(2) Suburban 

(3) Cities over 10,000 in populations (not including 

Wilmington 

(4) The City of Wilmingtoni and 

(5) The Alexis I Dupont district (the highest 

expenditure district in the State of Delaware) 
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PKINCIPALS & SUPERVISORY EXPENDITURE VARIANCES 
DOLLARS PER-PUPIL 



STAFFING 


INSTRUCTIOa'ALLY 


SALARY 




MIX 


RELATED STAFFING 


LEVEL 


TOTAL 



Rural 


-14.16 


-9.67 


12.83 


-11.00 


Siaburbs 


- 4.03 


3.05 


2.99 


2.00 


Cities over 10,000 


2.16 


2.27 


-6.43 


- 2.00 


Wilmington 


32.21 


4.98 


-8.18 


29.00 


Alexis I. Dupont 


49.00 


4.32 


2.68 


56.00 



An analysis of this table -indicates the following: 

Two districts (Wilmington, A. I. Dupont) are spending substantially more for 
principals and supervisory salaries expenditures, and a substantial amount of 
the differences are attributable to relatively higher staffing levels. In 
other words, there are large differences between the state-wide averages 
of supervisory personnel per teacher and the actual ratio of supervisory 
to teacher personnel in these two districts. The inveiJsa of this condition 
appears to hold true in the rura], districts. It should be noted that in all 

categories of districts only a small portion of the total supervisory 
expenditure variances was attributable to differences in pupil-teacher ratios 
when compared to a state-wide average. The analysis indicates that the 
salary levels being paid to supervisory personnel in rural districts tended 
to be somewhat higher than the state-wide average (whereas in Wilmington 
it was somewhat lower) . In suburban districts and in small cities, salaries 
were relatively close to the state average. One might infer from this 
analysis that the largest districts may require larger supervisory staff- 
ing levels than would otherwise be required. It also can be surmised that 
the richest district is willing to maintain proportionally larger 

supervisory s':affs. 



TEACHER EXPENDITURE VARIANCES 
DOLLARS PEP -PUPIL 





STAFFING 

LEVEL 


• SALARY 
LEVEL 


TOTAL 


Rural 


- 46. 1C 


„ 35.14 


_ 81.29 


Suburbs 


19.46 


19.48 


38.94 


Cities Over 10,000 


15.70 


12.63 


3.06 


Wilmington 


39.51 


28.25 


67.75 


Alexis I. Dupont 


27.42 


14.51 


41.92 



An examination of this table shows that rural districts spend 
considerably less per pupil on teacher expenditures and that the 
suburbs and Wilmington city spends substantially more. A further 
examination of this table highlights the fact that a substantial 
portion of Wilmington's teacher expenditure variances are attributable to 

a higher than average ratio of numbers of teachers employed relative to 
pupils. It also shows that Wilmington maintains a substantially higher 
salary level than the state average. This may be because of the 
tenure and experience level of the teachers employed in Wilmington's 
schools. On the other hand, Alexis I. Dupont district (a suburban 

■ ■ • .-'rvi 

district which spends more pupil than any other district in the 

State of Delaware) supports salary levels that are only modestly higher 
than the state-wide average. The major teacher expenditure differential 
appears to be associated with Alexis I. Dupont's high teacher staffing 




levels. 



OTHER INSTRUCTIONAL STAFF EXPENDITURES VARIANCES 
DOLLARS PER-PUPIL 





STAFFING 

MIX 


INSTRUCTIONALLY 
RELATED STAFFING 


SALARY 

LEVEL 


TOTAL 


Rural 


4.03 


3.52 


.56 


7.00 


Suburbs 


0.19 


1.48 


4.70 


6.00 


Cities Over 10,000 


3.48 


0.92 


4.39 


0 


Wilmington 


2.95 


1.76 


7.71 


3.00 


Alexis I. Dupont 


1.56 


2.61 


11.83 


16.00 


An analysis of the 


above variance 


information suggests that the 


rural 



districts spend substantially less in other instructional staff 
expenditure categories primarily due to the fact that they employ 
fewer such staff relative to teachers. Suburbs however employ 
instructionally related staffs in somewhat the same proportions as the 
state-wide average, but they tend to pay highai' than average salaries to 
such personnel. This is particularly true of the Alexis I. Dupont 
district. The Wilmington schools employ close to average proportions of 
such staffs. They pay considerably less for this staff than do suburbs 
This may indicate a higher use of paraprofessional personnel in the 
Wilmington schools. 




TOTAL IK:,xRUCTIONAL cost variance 







nnT.T.ARS 


PER-PUPIL 








TEACHER 

EXPENDITURE 

VARI-ANCE 


PRINC . & 
SUPERV . 
STAFF 
EXP. 

VARIANCE 


OTHER 
INSTR . 
STAFF 
EXP. 

VARIANCE 


OTHER 

INSTR. 

COST 

VARIANCE 


TOTAL 

INSTR. 

COST 

VARIANCE 


Rural 




-81.29 




-11.00 


-7.00 


-2.00 


-101.29 


Suburbs 




38.94 




2.00 


6.00 


4.00 


50.94 


Cities Over 


10,000 


3.06 




- 2.00 


0 


-8.00 


- 6.94 


Wilmington 




67.75 




29.00 


3.00 


2.00 


95.75 


Alexis I. Dupont 


41.92 




56.00 


16.00 


38.00 


151.92 


This table 


brings 


together all 


the components of the in.i 


3 true tional 





cost variances. A significant finding in this table is the observation that 
the Alexis I . Dupont district spends considerabij more for other 
instructional costs such as text books, materials and supplies and 
clerical materials. This total instructional costs variance in such 
a district lends support to the . theory that instructional input is in 
part, directly, related to a district's ability to pay. On the other hand, 
Wilmiggton's larger than average instructional expenditures are primarily 
identified as- over-spending for more teachers at higher pay and more 
principals and supervisory personnel at average pay. Other overall 
variances in Wilmington's Instructional expenditures are- trivial when 
compa):ed to the state-wide average. The major portion of rural districts 
ulderspeniing is attributable to the teacher 1 expenditures. They tend to 
emnlov fewer teachers per pupil and pay less per teacher. 



TRANSPORTATION EXPENDITURE VARIANCES 


TOTAL 

TRANSPORTATION 

EXPENDITURE 

VARIANCE 

TOTAL 

DOLLARS PER-PUPIL 


R:ural 


26.78 


Suburbs 


9.17 


Cities over 10,000 


19.81 


Wilming'ton 


7.48 


A. I. Dupont 


44.16 



Tn). analysis of this table reveals that Wilmington spends less per 
pupil on transportation than the' state-wide average. Rural districts 
spend consideTcibly more but the richelit district spent most of all 
in relation to state-wide averages. 



(NOTE; Because of assumptions made as to percentage of pupils 
transported, the isolation of transportation effort and 
efficiency variances proved meaningless in this analysis.) 



100 









news 



S3taas^S2ssmxev^KT^^ 




I 

i 



PLANT OPERATION AND MAINTENANCE EXPENDITURE 
(DOLLARS PER-PUPIL) 


VARIANCES 


EFFICIENCY FACILITIES DIFFERENTIALS 


TOTAL 



Rural 


14.81 


-5.35 


9.46 


Suburbs 


-2.02 


1.47 


- .54 


Cities Over 10,000 


-13.84 


5.30 


-8.54 


Wilmington 


14.14 


0.32 


14.46 


Alexis I . Dupont 


20.84 


26.61 


47.46 



Variances developed in this table considered approximations of 
cost that may have been incurred based on average age and size of 
buildings in place. The efficiency variances highlighted what one 
expects the district to spend (considering the actual buildings they 
have) relative to what they actually did spend. Facilities differentials 
variance considered the difference between what they would have been 
expected to spend (considering the buildings they do have) and what they 
would have spent if an average mix of buildings were available for their 
use. 
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As might be expected Wilmington has to spend considerably more for the 
kinds of buildings they have in place in order to maintain them in a 
leurge city environment. But Wilmington's low facilities differential 
variance indicate that their facilities do not differ greatly from the 
state averages. It should also be noted that the rural districts have 
to pay considercibly more to operate and maintain the kinds of buildings 
they have in place. This may be attributable to the number of small 
buildings that require fixed minimum staffing levels in order to maintain 
them. What is increasingly apparent is that the richest district spends 




more and has more expensive mix of facilities. (A note of caution: 
The above analysis was made using an approximation formula with the 
key determinants of facilities differentials being ' local bond debt , 
to measure the newness of the facilities, and ' the ratio of local 
bond debt to building assessed evaluation , ' to measure the age of 
such facilities. This formula developed approximations on approxima 
tions and only a rough estimate of expected expenditure was obtained 
Therefore the above analysis may have led<us to some spurious 
conclusions. 




PROGRAM ENRICHMENT EXPENDITURE VARIANCES 





STAFFING 


SALARY LEVEL 


TOTAL 


Rura 1 


-83.31 


-12.13 


-95.43 


Suburbs 


-28.20 


2.06 


-26.13 


Cities Over 10,000 


-45.55 


- 1.90 


-47.45 


Wilmington 


-449.38 


33.33 


-416.08 


Alexis I • Dupont 


0 


0 


0 



As mentioned previously the results obtained are too difficult to 
interpret intelligently based on the roughness of the inputs used to 
measure program enrichment differentials. Primarily it is shown in the 
above table that Wilmington contains a large proportion of potential 
target group pupils against which they are not now providing categorical 
instruction through added staffing ■ It was shown that there are 
potentially large pupil target populations to be served but an accurate 
knowledge of existing and required staffing is necessary before this 
methodology cem be used to properly isolate the amount required to 
deliver categorical programs to such target populations. 




VARIANCE METHODOLOGIES COMPARED 





TOTAL 
OPERATING 
EXPENDITCRES 
PER PUPIL 


VARIANCE FROM 
STATE AVERAGE 
OF $659 


TOTAL 

INSTRUCTIONAL 

COST 

VARIANCE 


Rural 


603.00 


-56.00 


-101.29 


Suburbs 


617.00 


-42.00 


50.94 


Cities Over 10,000 


602.00 


-57.00 


- 6.94 


Wilmington 


792.00 


133.00 


95.75 


Alexis I. Dupont 


915.00 


256.00 


151.92 



The roost conventional inter-district compeirison criteria is 'Total Operat- 
ing Expenditure Per Pupil.' We have made such a comparison (using various 
district: groupings as shown above) against the state-wide average. This 
comparison indicates that the Wilmington school district spend| considerably 
more per pupil than the state-wide average. One might initially conclude 
that Wilmington's schools 2 ure provided witi' substantially greater 
educational inputs than schools located in rural and suburban arees and 
in cities over 10,000. Using 'Total Operating Expenditures Per Pv.pil ' as 
a criteria one might initially conclude that pupils in Wilmington are 
receiving higher educational opportunities than pupils in the reut of the 

I 

state. Further analysis ir«dicates that this may not necessarily be true. 

By exeunination of the total instructional cost vari 2 mce, it appears that 
Wilmington and all of the suburban diiitricts eu:e spending more in the 
instructional area than the state-wide uverage and the rural districts are 
spending considerably less. But as shown in a previous analysis of teacher 
expenditure variance it was shown that a substantial portion of the 




t. 



W1 1 TTii pfl t~ nn totsl instmc tioiisl cost is sssocistcd with higher thsn 
average salary levels paid. It was also shown in the analysis of 
principals and supervisor expenditure variances, higher than average 
supervisory staffing levels were maintained in Wilmington. No evidence 
exists which relates this kind of expenditure to ecjual educational 
opportunity . 

Other analyses previously presented indicated that Wilmington does not 
pj^ovide excessive amounts of other instructional costs (when related to the 
state average). It was shown that Wilmington is burderied with higher plant 
operation in maintenance costs (relative to the state average), and 
it is indicated that a large proportion of categorical program needs in 
Wilmington, probably go uuserved. On the other hand the Alexis I Dupont 
District tends to show up as being the biggest spender in all categories. 

It has the added advantage of not having to pay an excessively high salary 
levels in the instructional component areas. However, Alexis I. Dupont 
schools do spend money to attract other instructional staff to enrich 
their programs and provide transportation services in excess of even the 
rural districts. They operate expensive facilities which require 
more maintenance. They have little need to supply categorical programs 
for disadvantaged in that numbers of these pupils in this district were 



non-existent. 

In summary we c onclude that district comparisons done on the total operat- 
sing expenditur e per pupil basis can be highly misleading and tha t only 
^through analysis o f the variations in the components of per-pupij. 
expenditure make-up will we be able to tell the extent of d isparities or to 
.gredirect educational Inputs in such a way as to overcome these types of 




. disparities. 



prinfutf deld fortran 

. r 1 r ; r r: s I n t • s ( 1 4 ) , X ( 1 ) , V ( 2 8 ) , p ( 2 8 ) 
WRITF (f^lOCl) 

.l/RITE (r;,lC02) 

C RF.A.n STATE STA^'DAR^S 

.REAP (1,1000) (S(K),K=1,14) 

SI .= S(2.)/S(3) 

.S2=S(1) 

S3=S(5)/S(2) 

.S4 = (S(8 )*S(3))/S(5) 

S5=3(4)/S(2.) 

SG=(S(7)*S(3))/S(4) 

S7=S(6) 

S8 = C 
.S9 = 0 
.510=0.5 
S11=S(9) 

.512=5(10) 

.513=5(12) 

514=5(11) 

S15=(S(1)*5(13))/S(14) ' 

.51 = 0.009 ~ ■ 

.R2=11.94 

.A=51.866 

C READ irTIVirUAI. DI5TRICT TATA 

on ^.0 . 1=1,20 

.READ (1,1000)(X(K),K=1,14) • 
.A1=X(2)/X(3) 

.A2=X(1) 

A3=X(5)/X(2) 

A4=(X(8)*X(5))/X(5) 

A5=X(4)/X(20 

A0=(X(7)*X(3))/X(4) 

A7=X(6) 

A8=0 
A9 = 0 

A1C = (X(9)/S11)*S10 
All=(/2/52)*(311/510) 

A12=X(10) 

.A13=X(12) 

A14=X(11) 

A15=(X(1)*X(13))/X(14) 

P1=X(5) 

P2=X(2) 

P5 = (5i*Pl) + (Sl*Pl*S3) + (Sl*Pl*S5) 
P4=XC14) 

P5=1.4 

S12=S1*P5*P4 
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CnfpUT[! POl.I.i^R . 

T1=A1*A2.*P1 

T2 .=S1*A2*P1 

T3 = S3.*S2*P1 

T4=A5*A4*A1*P1 

T5=53*AI|*A1*P1 

T6=n3*A4*Sl*Pl 

T7=S3*S4*S1*P1 

TG=A5*Ar.*/-l*f"l 

T9 = S5*AC’^A1*P1 

Tia=S5*AG*51*Pl 

T11=S5*SG*S1*P1 

T12=A7*P1 

T13=S7*P1 

T14=^A10*A11*P1 

T13-S10*A11*P1 

T16=310*S11*P1 

T20=A15*P4 

T21=S12*A2 

T22=S12*S2 

T17=A12*P1 - 

T18 = (A+(ni*Ai3) + ( A2*(A14/A13) ) )*P1 
T19 = (A+([’l*S13) + (B2*(r.l4/S13) ) )*P1 

COMPUTE VARIANCES IM ? 

V(1)=T1-T2 
V(2)=T2-T3 
V(3)=V(1)+V( 2) 

V(4)=T4-T3 

V(5)=T5-T6 

V(6)=T6-T7 

V(7)=V(4)+V(5)+V(6) 

V(8)=T8-T9 

V(9)=T9-T10 

V(10)=T10-T11 

V(11)=V(8)+V(9)+V(10) 

V(12)=T12-T13 
V(13)=V(12. ) 

V(].4)=V(5)+V( 7)+V(ll)+V(13) 

V(15)=T14-T15 

V(1G)=T15-Tlf> 

V(17)=V(15)+V(lf») 

V(1£)=T17-T18 

''(19)=T18-T1D 

V(iO)=V(18)+V(19) 

V(21)=T20-.T21 

V(22)=T21-T22 

V(23)=V(21)+V(22) 

Pn 200 JiN1^23 
P(JJ)=V(J.I)/P1 
V(JJ)=V(UJ)*0.001 



iM-iOJ 0-12 -9 
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^.0 

1000 

■".Gl 

^.02 

1003 

1004 
10C5 
lOOG 



.^V'TI rUE 
VX = 0 

WPITF(6,1003) 
WRITE( e,1004) 
WRITE (6, 10 04) 
WRITE(G,1004) 
WRITR( 0,1004) 
WRITE(C,1004) 

WR I TE( 0,1004) 
WRITE(G,1004) 
WRITF(G,1C05) 
WRITF( G, 1006) 
WRITE (0,1 006) 
VIRITF( 0, 1006) 
l/R I TE( 6,1006) 
WRITE (G,100G) 
WRITF(6,100G) 
WRITE(e,lGuG) 
.■'f'TIMUF 
F0Rf-.AT(14F8.0) 



I 



.V(1),V( 2), VX,V(3) 
.V(4),V'(5), V(6),V(7) 
.V(8),V(f'),V(10),V(ll) 
.V(12), V(15),VX,V(14) 
V(15),V(1D,VX,V(17) 
V(18),V(19) ,VX,V(20) 
V(7.1), V(22), VX,V(23) 

I 

.P(i). P(/),VX,P(3) 
.P(4),P(5), P(G), P(7) 

.p(ro,p(n),p(io),n(ii) 

.P(12),P(13),VX,P(14) 
P(15), n>(lC ),VX,P(17) 
P(1£),P(1P),VX,P(20) 
P(21), P( 22) , VX, P(25) 



AWAi.YSIS')- 
5'', 'TOTAL') 



FORKATCIHO,' .If'TFR P I STR I CT VAR I AITE 
FORflATdl’l, 'LRVFI l','LFVEI. 2','I.EVFL 
.F0PJW''-T(1M1, ' IN ■'.RCCO/YF/R', 'niSTRICT ^’0.',I4) 
.FORi-:AT(lH.,4Fin.O) 

.F0RI,AT(1H1, ' I M ‘".PER f’UPIL IN APA ' , ' H I STP. I CT NO. ',14) 

.FORr-AT(lI!,4E10.2) 

RNP 



R; T=3.nf) 
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EXHIBIT IV 



VARIANCE ISOLATION CASE STUDY 



• rt t wrTz i v ww 



INSTRUCTIONAL COST VARIANCES 



er|c 





STAFFING 


SALARY 

LEVEL 




TOTAL 






a 


b 


a 


b 


a 


b 


Wilmington 


543 


39.51 


388 


28.24 


931 


67.75 


New Castle 


63 


10.16 


10 


1.66 


73 


11.82 


Claymont 


50 


15.78 


11 


3.40 


61 


19.19 


Conrad Area 


72 


12.31 


97 


16.50 


169 


28.82 


De La Warr 


163 


40.73 


-57 


-14.29 


10(5 


26.44 


Alexis I. Dupont 


71 


27.42 


38 


14.51 


109 


41.92 


Alfred I. Dupont 


306 


32.69 


416 


44.71 


72!5 


77.40 


Mar shall ton - McKean 


-49 


-14.52 


94 


27.90 


45 


13.39 


Mt. Pleasant 


168 


32.20 


294 


56.40 


462 


88.60 


Stanton 


60 


9.75 


152 


24.46 


212 


34.21 


NewarK 


232 


17.70 


1 


.08 


233 


17.79 


Dover 


69 


12.03 


-146 


-25.40 


-77 


-13.36 


Lake Forest 


64 


23.08 


-90 


-32.50 


-26 


-9.42 


Appoqninimink 


-32 


-8.88 


-159 


-44.83 


-191 


-53.72 


Milford 


28 


10.95 


-75 


-29.73 


-48 


-18.79 


Smyrna 


t-1606 


-333.88 


-236 


-49.05 


-1841 


-382.92 


Caesar Rodney 


-14 


-6.36 


-59 


-26.42 


-73 


-32.77 


Delmar 


26 


45.02 


-17 


-28.76 


10 


16.27 


Indian River 


-66 


-11.83 


-188 


-33.95 


-254 


-45.77 


Cape Henlopen 


44 


22.43 


-83 


-42.32 


-39 


-19.90 


Sea ford 


29 


8.55 


-55 


-16.42 


-26 


-7.87 


Wocdliridge 


71 


20.32 


-138 


-39.30 


-67 


-18.99 


Laurel 


13 


6.96 


-82 


-43.22 


-68 


-36.26 


Suburbs 


894 


19.46 


895 


19.-48 


1789 


38.94 


Cities 0’.’’:5T 10»000 


296 


15.70 


-238 


-12.63 


58 


3.06 


Cities Un«5er 10,000 « Rural 


-15W'| 

i I 


^-46.16 


-1150 


-35.14 


-2660 


-81.29 
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EXHIBIT. IV VARIANCE ISOLATION CASE STUDY 

INSTRUCTIONAL COST VARIANCES 

principals and supervisory expenditure VARIANCES ; 

STAI’FING INSTRUCTIONALLY SALARY 

MIX RELATED STAFFING LEVEL TOTAL 







a 


b 


a 


b 


a 


b 


a 


b 




Wilmington 


443 


32.21 


68 


4.98 


-113 


-8.18 


399 


29.00 




New Castle 


-38 


-6.11 


8 


1.34 


-57 


-9.23 


-87 


-14.00 




ClayiTvont 


26 


8.17 


5 


1.48 


-75 


-23.66 


-44 


-14.00 




Conrad Area 


-276 


-47.01 


18 


2.99 


217 


37.02 


-41 


-7.00 




De La Warr 


-46 


-11 .44 


24 


6.01 


-22 


-5.57 


-44 


-11.00 




Alexis I . Dupont 


127 


49.00 


11 


4.32 


7 


2.68 


145 


56.00 




Alfred I. Dupont 


-29 


-3.09 


43 


4.62 


4 


.47 


19 


2.00 




Marshallton - McKean 


-77 


-22.81 


-11 


-3.22 


104 


31.03 


17 


5.00 


Mt. Pleasant 


0 


.08 


20 


3.82 


-41 


-7.90 


-21 


4.00 


Stanton 


4 


.70 


11 


1.83 


102 


16.47 


118 


19.00 


Newark 


-166 


-12.71 


40 


3.08 


87 


6.63 


-39 


-3.00 


Dover 


124 


21.59 


7 


1.28 


-126 


-21.87 


6 


1.00 


Lake Forest 


-117 


-42.61 


16 


5.73 


77 


27.83 


-25 


-9.00 




' Appoquinimink 


-39 


-10.97 


-6 


-1.56 


-2 


-46 


-46 


-13.00 




Milford 


8 


3.16 


3 


1.29 


-47 


-18.44 


-35 


-14.00 




Smyrna 


0 


0 


-2774 -576.74 


2485 


-516.74 


-289 


-60.00 




Caesar Rodney 


11 


4.93 


-2 


-91 


-20 


-9.02 


-11 


-5.00 


Delaar 


-56 


-95.39 


6 


10.76 


14 


24.63 


-35 


-60.00 


Indian River 


-79 


-14.29 


-11 


-1.97 


-10 


-1.78 


-100 


-18.00 


Cape Henlopen 


16 


8.37 


7 


3.50 


-13 


-6.87 


10 


5.00 




Seaford 


-122 


-36.47 


7 


1.99 


85 


25.48 


-30 


-9.00 




Woodbridge 


-86 


-24.60 


14 


3.89 


20 


5.72 


-53 


-15.00 




Laurel 


-16 


-8.37 


2 


.99 


-22 


-11.62 


-36 


-19.00 




Suburbs 


-185 


-4.03 


140 


3.05 


137 


2.99 


92 


2.00 


i 


Cities Over 10,000 


41 


2.16 


43 


2.27 


-121 


-6.43 


-38 


-2.00 


1 


Cities Under 10,000 


-463 


-14.16 


-316 


-9.67 


420 


12.83 


-360 


-11.00 


o 1 


& Rural 
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exhibit IV 



Wilmington 

New Castle 

Claymont 

Conrad Area 

De La Warr 

Alexis I. Dupont 

Alfred I. Dupont 

Marshallton - McKean 

Mt. Pleasant 

Stanton 

Newark 

Dover 

Lake Forest 
Appoqui nimi nk 
Milford 
Smyrna 

Caesar Rodney 
Delmar 

Indian River 

Cape Henlopen 

Seaford 

Woodbridge 

laurel 

suburbs 

Cities Over 10,000 

Cities Under 10,000 
& Rural 



VARIANCE ISOLATION CASE STUDY 
INSTRUCTIONAL COST VARIANCES 

OTHER INSTRUCTIONAL STAFF EXPENDITURE VARIANCES; 



STAFFING INSTRUCTIONALLY 

MIX RELATED STAFFING 



a 


b 


a 


b 


41 


2.95 


24 


1.76 


-15 


-2.44 


4 


68 


9 


2.84 


4 


1 .18 


-5 


-.92 


3 


.60 


-34 


-8.42 


18 


4.42 


4 


1.56 


7 


2.61 


71 


7.56 


28 


3.01 


-42 


-12.52 


-3 


-.82 


-22 


-4.17 


15 


2.88 


50 


4.77 


3 


.45 


63 


4.83 


13 


1.02 


4 


.62 


4 


.70 


-19 


-6.84 


4 


1.60 


10 


2.93 


-2 


-54 


-26 


-10.34 


3 


1.00 


0 


0 


-321 


-66.78 


-9 


-4.14 


0 


-22 


0 


0 


0 


0 


-5 


-.87 


-1 


-24 


-83 


-42.16 


11 


5.38 


-10 


-2.87 


1 


.41 


-3 


-98 


6 


1.79 


0 


0 


0 


0 


-9 


-19 


68 


1.48 


66 


3.48 


17 


.92 


-132 


-4.03 


-115 


-3.52 






im 



SALARY 

LEVEL TOTAL 



a 


b 


a 


b 


-106 


-7.71 


-41 


-3.00 


-1 


-0.24 


-12 


-2.00 


9 


2.98 


22 


7.00 


-39 


-6.67 


-41 


-7.00 


56 


14.00 


40 


10.00 


31 


11.83 


42 


16.00 


126 


13.42 


225 


24.00 


-9 


-2.65 


-54 


-16.00 


69 


13.30 


63 


12.00 


-45 


-7.22 


-12 


-2.00 


-51 


-3.86 


26 


2.00 


-31 


-5.32 


-23 


-4.00 


-5 


-1 .75 


-19 


-7.00 


-19 


-5.39 


-11 


-3.00 


16 


6.33 


-8 


-3.00 


196 


40.78 


-125 


-26.00 


-30 


-13.64 


-40 


-18.00 


-15 


-26.00 


-15 


-26.00 


-105 


-38.89 


-111 


-20.00 


109 


53.77 


37 


19.00 


-29 


-8.54 


-37 


-11.00 


15 


4.19 


18 


5.00 


f49 


-26.00 


-49 


-26.00 


216 


4.70 


276 


6.00 


-83 


-4.39 


0 


0 


18 


56 


-229 


-7.00 



EXHIBIT IV 



er|c 



VARIANCE ISOLATION CASE STUDY 
INSTRUCTIONAL COST VARIANCES 





OTHER 

INSTRUCTIONAL 
COST VARIANCE 
a b 




TOTAL 

INSTRUCTIONAL 
COST VARIANCE 
a b 


Wilmington 


27 


2.00 




1316 


95-75 


New Castle 


-19 


-3.00 




-44 


-7.18 


Claymont 


-28 


-9.00 




10 


3.19 


Conrad Area 


-18 


-3.00 




69 


11.82 


De La Warr 


-60 


-15.00 




42 


10.44 


Alexis I . Dupont 


99 


38.00 




394 


151.92 


Alfred I. Dupont 


178 


19.00 




1147 


122.40 


Mar shall ton - McKean 


3 


1.00 




11 


3.39 


Mt. Pleasant 


-5 


-1.00 




498 


95.60 


Stanton 


12 


2.00 




330 


53.21 


Newcirk 


-144 


-11.00 




76 


5.79 


Dover 


-12 


-2.00 




-106 


-18.36 


Lakia Forest 


-11 


-4.00 




-81 


-29.42 


Appoquinimink 


-11 


-3 . 00 




-258 


-72.72 


Milford 


-18 


-7.00 




-108 


-42.79 


Smyrna 


-14 


••3.00 




-2269 


-471.92 


Caesar Rodney 


-7 


-3.00 




-131 


-58.77 


Delmar 


-13 


-22.00 




-54 


-91.73 


Indian River 


-28 


5.00 




493 


-88.77 


Cape Henlopen 


27 


14.00 




36 


18.10 


Seaford 


0 


0 




-93 


-27.87 


Woodbridge 


-39 


-11.00 




-140 


-39.99 


Laurel 


-4 


-2.00 




^157 


-83.26 


Suburbs 


184 


4.00 




2341 


50.94 


Cities Over 10»000 


-151 


-8.00 




-131 


-6.94 


Cities Under 10,000 
& Rural 


-65 


-2.00 

115 


112 


-3314 


-101.29 
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EXHIBIT V 


VARIANCE ISOLATION CASE STUDY 
INSTRUCl’IONAL COST VARIANCES 








! 

i 

t 

i 


i 

h 




TRANSPORTATION 


EXPENDITURE VAPJANCES : 






1 




EFFICIENCY 


ETFORT 


TOTAL 






1 


' 


a 


b 


a 


b 


a 


b 




! 

> 

t 


Wilmington 


-340 


-24.70 


237 


17.21 


-103 


-7.48 


1 


t 

f 


New Castle 


-68 


-11.05 


94 


15.13 


25 


4.08 


i 

1 




•< 

»i 


Claymont 


-80 


-25.22 


48 


15.27 


-31 


-9.96 


e 

} 

j 




Conrad Area 


-104 


-17.73 


95 


16.29 


-8 


-1.44 


ii ' 

J 


( 


De La Warr 


-54 


-13.48 


56 


13.88 


2 


.40 


'i 




Alexis I. Dupont 


73 


28.02 


42 


16.14 


115 


44.16 


i 

i 


1 


Alfred I . Dupont 


-42 


-4.47 


173 


18.50 


131 


14.04 


i 




Mar shall ton McKean 


-4 


-1.07 


58 


17.19 


54 


16.11 


\ 

j 

i 


j 


Mt. Pleasant 

( 


-78 


-14.91 


101 


19.42 


23 


4.50 


1 

1 

i 

1 




! 

Stanton 


26 


4.26 


105 


16.92 


131 


21.17 


t 

i 






Newark 


79 


6.00 


197 


15.01 


275 


21.01 


\ 

\ 

} 

y 






Dover 


38 


6.54 


75 


13.01 


112 


19.55 


i 






Lake Forest 


25 


9.15 


34 


12.45 


60 


21.61 


1 


[ 




j Appoquinimihk 


28 


7.95 


41 


11.49 


69 


19.43 








I Milford 


19 


7.38 


32 


12.67 


51 


20.05 






Smyrna 


67 


13.95 


54 


llcl6 
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25.11 






Caescir Rodney 


-7 


26.07 


-7 


12.93 


-131 


39.00 


i 

i; 




; 

1 Delutar 

) 


27 


46.25 


7 


12.75 


34 


58.99 

r 


) 

j 




Indian River 


116 


20.96 


68 


12.34 


185 


33.30 


I 

! 




Cape Henlopen 


• 

31 


16.01 


23 


11.68 


54 


27.69 


i 




Seaford 


10 


2.87 


46 


13.71 


56 


16.58 


1 


r 

i 




Woodbridge 


57 


16.15 


42 


11.92 


98 


28.07 








! 

f Laurel 


22 


11.53 


22 


11.61 


44 


23.15 


i 


1 


S-aburbs 


-338 


-7.36 


759 


16.53 


421 


9.17 


i 

i 

\ 


1 

■ 1 


Cities Over 10^000 


109 


5.80 


264 


14.01 


374 


19.81 


1 


o fe- 

ERlCt 


Cities Lrider 10,000 


f, Rurad. 475 


14.53 

116 


40JL 


12.25 

113 


876 


26.78 


\ 



EXHIBIT V 



VARIANCE ISOLATION CASE STUDY 
INSTRUCTIONAL COST VARIANCES 



I 

I 

i 

) 



1 

\ 



, 







i 

I 



t 

! 










PLANT OPERATION & MAINTENANCE EXPENDITURE VARIANCES: 



FACILITY 

EFFICIENCY DIFFERENTIAL TOTAL 





a 


b 


a 


b 


a 


b 


Wilmington 


194 


14.14 


4 


.32 


199 


14.46 


Nev.' Castle 


-104 


-16.79 


26 


4.25 


-79 


-12.54 


Claymont 


15 


4..R0 


-11 


-3.34 


5 


1.46 


Conrad Area 


-54 


-9.26 


-';5 


-4.28 


-79 


-13.54 


De La Wcirr 


-41 


-10.16 


2 


.62 


-38 


-9.54 


Alexis I . Dupont 


54 


20.84 


69 


26.61 


123 


47.46 


Alfred I. Dupont 


136 


14.49 


-10 


-1.04 


126 


13.46 


Marshall ton - McKean 


-22 


-6.54 


3 


1.00 


-19 


-5.54 


Mt. Pleasant 


-33 


-6.29 


4D 


7.74 


8 


1.46 


Stanton 


13 


2.08 


27 


4.38 


40 


6.46 


Newark 


-325 


-24.82 


95 


7.20 


-230 


-17.54 


Dover 


62 


10.70 


4 


.75 


66 


11 .46 


Lake Forest 


-3 


-1.17 


-34 


-12.37 


-37 


13.54 


Appoquinimink 


0 


-.06 


-34 


-9.49 


-34 


-9.54 


Milford 


-22 


-8.50 


0 


-.04 


-22 


-8.54 


Smyrna 


-54 


-n.28 


-40 


-8.27 


-94 


-19.54 


Caesar Rodney 


58 


-.73 


29 


-1.81 


87 


-2.54 


Delmar 


14 


23.95 


-1 


-1.49 


13 


22.46 


Indian River 


49 


8.88 


-30 


-5.42 


19 


3.46 


Cape Henlopen 


44 


22.22 


-19 


-9.76 


24 


12.46 


Seaford 


64 


19.23 


-29 


-8.77 


35 


10.46 


Woodbridge 


-3 


-.98 


-2 


-.57 


-5 


-1.54 


Laurel 


-26 


-14.00 


12 


6.45 


-14 


-7.54 


Suburbs 


-93 


-2.02 


68 


1.47 


-25 


-.54 


Cities Over 10,00u 


-261 


-13.04 


100 


5.30 


-161 


-8.54 


Cities Under 10/000 6 RuiaJ 


484 


14.81 


-175 


-5.35 


309 


9.46 



4.81 - 1/5 
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EXHIBIT V 



VARIANCE ISOLATION CASE STUDY 
INSTRUCTIONAL COST VARIANCE 



PROGRAM ENRICHMENT EXPENDITURE VARIANCES: 









STAFF IKO 




SALARY 

SCHEDULE 


TOTAL 










a 


b 


a 


b 


a 


b 


1 

r 




Wilmington 


“6178 


-449.38 


458 


33.33 


-5720 


-416.05 


I 




New Castle 


“23 


-3.71 


1 


.19 


-22 


-3.52 


1 

V 




Claynont 


-66 


-20.71 


1 


.23 


-65 


-20.53 


i 

f 




Conrad Area 


-21 


-3.62 


6 


1.08 


-15 


-2.54 






De La Warr 


-771 


-192.78 


-37 


-9.32 


-809 


-202.11 


1 




Alexis I . Dupont 


0 


0 


0 


0 


0 


0 






Alfred 1- Dupont 


-35 


-3.77 


4 


.39 


-32 


-3.38 


1 

f 




Marshallton - McKean 


-83 


-24.56 


8 


2.25 


-75 


-22.31 


:i 




Mt. Pleasant 


-2Cf 


-3.80 


4 


.74 


-It 


-3.06 


t: 

i 




Stanton 


-115 


-18.60 


7 


1.21 


-108 


-17.39 


a 


Newark 


-166 


-21 . 68 


0 


0 


-166 


-12.67 


i 

1" 




Dover 


-677 


-117.69 


-53 


-9.29 


-731 


-126.98 


V 

j. 

\ 




Lake Forest 


-159 


-57.70 


-19 


-7.01 


-178 


-64.71 


i 

\ 

1 

r. 




Appoqu inimink 


-309 


-87 . 16 


-54 


-15.12 


-363 


-102.28 


1 




Milford 


-116 


-45.82 


-22 


-8.55 


-138 


-54.37 






Smyrna 


-259 


-53.96 


-83 


-17.28 


-343 


-71.23 


1 




Caesar Rodney 


-2 


0 


-4 


0 


-6 


0 






Delnwir 


0 


0 


0 


0 


0 


C 






Indian River 


-504 


-90.77 


-79 


-14.15 


-582 


-104.92 






Cape Henlopen 


-310 


-158.11 


-48 


-24.21 


-358 


-182.31 






Seaford 


-365 


-108.80 


-1? 


-4.99 


-382 


-113.79 






Woodbridge 


-390 


-111.29 


-59 


-16.95 


-450 


-128.24 




c 


Laurel 


-321 


-170.19 


-41 


-21.65 


-362 


-191.85 




1 

i 

{ 


Su])urbs 


-1296 


-28.20 


95 


2.06 


-1201 


-26.13 




1 


Cities Over 10,000 


-859 


-45.55 


-36 


-1.90 


-895 


-47.45 


o’” 

ERIC 


Cities Under 10,000 & Rural 


-2725 -83.31 

118 '’ 


-397 

115 


-12.13 


-3122 


-95.43 



D. 



A STUDY OF DISPARITY IN OCCUPANCY COSTS 



PROBLEMS OF OBTAINING DATA 

The last major effort to examine the nature and composition 
of public school facilicies was undertaken in the spring of 1962 by 
Dr. George J. Collins of the NCES, OE, Dept, of HEW. This study was 
entitled "National Inventory of School Facilities and Personnel." This 
report was updated by Collins and Stormer In 1965 in a study entitled 
"Condition of the School Plants*" 1964-65. 

These reports were published as chapters in a study prepared 
for Subcommittee on Ecoixjmic Progress on the Joint Economic Committee, 
Congress of the U.S., 89th Congress, Second Session, December, 1966. 

Although this information has not been updated to a more 
recent school year it was felt that the basic findings would still be 
representative of today’s school facilities. 

Thy*. -Hypothesis We Tested 

Based upon preliminary analysis of the Collins data we 
hypothesized that there were significant differences in depreciation 
per pupil among 15 big cities Identified in the Study and between these 

j 

i 

cities and national averages. 

j 

i 

I 

1 

I 
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The Approach 



From the Collins report ve were able to obtain the 
numbers of schools and classrooms available for the 196A-65 school 
year for urban, urban fringe, and areas outside SMSAs. We were 
also able to develop aging of these buildinga based on their dates 
of construction. For those classrooms constructed in 1965 we were 
able to develop average cost of construction. 

Ue were also able to obtain agings of the population of 
school "plant facilities" for 15 major cities. Using other data 
sources we were able to estimate numbers of classrooms available 
at elementary and secondary grade levels. We obtained construction 
cost indicies for all prior years using 1965 as the base year. We 
developed a computer -model to: 

compute the cost of . new construction for each 
year for 15 cities and for urban fringe and 
rural school populations; 

develop depreciation per pupil for the same school 
populations . 

We then prepare.. ranklngB of the results obtained. 
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FINDINGS 



There was significant variation in depreciation per 
pupil among the 15 big cities tested and between these cities and 



the national averages. 


Depreciation 

Per-Pupil 


% of Combined 
Frinae and Rural 


Urban - Elementary 


7.345 


39 


Urban - Secondary 


14.484 


78 


Urban - Combined 


9.251 


50. 


Urban Fringe 


17.644 


95 


Rural 


19.242 


1.04 


Combined Fringe + Rural 


18.552 


1.00 



On the average the 15 big city school systems incurred 
half as much depreciation per pupil as did the Urban Fringe and Rural 
Systems. 

COMPARATIVE ANALYSIS - 15 BIG CITIES 

Depreciation 








Depredation 

Per-Pupll 


Rank 




10. 


New York 


10.097 




13 




11. 


Philadelphia 


8.127 




7 




12. 


Pittsburgh 


5.728 




2 




13. 


St. Louis 


6.362 




4 




14. 


San Francisco 


9.209 




12" 




15. 


Washington 


9.077 




11 


cum 


Rank Order - Low to High 




%JOf 


Fringe 


7 , of 








and 


Rural * 


cities 


1. 


Boston 


4.295 




23 




2. 


Pittsburgh 


5.728 




31 




3. 


Cleveland 


6.289 




34 




4. 


St. Louis 


6.362 




34 




5. 


Buffalo 


7.310 




39 




6. 


Chicago 


7.334 




40 


40% 


7. 


Philadelphia 


8.127 




44 




8. 


Baltimore 


8.873 




48 




9. 


Detroit 


8.897 




48 




o 

. H 


Milwaukee 


8.927 




48 




11. 


Washington 


9.077 




49 




12. 


San Francisco 


9.209 




49 


80% 


13. 


New York 


10.097 




54 




14. 


Los Angeles 


13.222 




71 




15. 


Houston 


14.219 




77 


100% 



*(18.552/pupll) 

■ 

[ 





The big city school systems ranged from $4.30 per 
pupil to $14.22 per pupil. Forty (40) percent of the cities incurred 
fojity (40) percent as much depreciation per pupil as the urban fringe 
and rural school systems. Eighty (80) percent of the big city school 
systems incurred less than fifty (50) percent as much depreciation 
per pupil as the urban fringe and rural school systems. 

This disparity in depreciation per pupil may reflect more 
recent growth of noa-big city school systems as well as possible extra 
effort in providing newer facilities being tmade by these school systems. 
Although the figures do not reflect capital improvements made to schools 
over these years, the differentials shown may be partially indicative 
of the how much additional capital outlay effort would be required to 
provide big cities with a comparable educational plant. In any case, 
these differentials are significant enough for us to conclude that they 
ought to be reflected in per-pupil expenditure development. 
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